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(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct high quality image display by 
increasing a pixel numerical aperture, reducing the resistive value of 
scanning lines, increasing an accumulated capacitance and enhancing light 
shielding performance for slant incident light beams and returning light' ' 
beams, with respect to an electrooptical device. 

SOLUTION: In the electrooptical device, pixel electrodes (9a), TFTs (30)* l 
which switching control the electrodes, and data lines (6a) connected to the £ 
TFTs are provided on a TFT array substrate (10). A gate .electrode (3a) of 
the TFT is formed in an island shape for every pixel and connected to a IT . 
stripe shaped incorporated light shielding film (41) that is also used asa.pt sn 
scanning line. A storage capacitance (70) is constituted of a first t ; 
capacitance electrode (13) made up with a same film of the gate electrode 
and a second capacitance electrode (33). The electrode (33) is connected 
to a first light shielding film (1 1a) which is also used as a capacitance line. " 
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r * NOTICES* 
JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor equipped with the pixel electrode and the gate electrode which 
consists of electric conduction film which is connected to this pixel electrode and divided in the shape 
of an island for every pixel on the substrate, While being crossed and extended to said data line by the 
data-line [ which was connected to this thin film transistor ], and upper layer side of said thin film 
transistor, it has the conductive upper light-shielding film which the laminating is carried out through the 
interlayer insulation film to said gate electrode, and specifies the opening field of each pixel partially at 
least. Said upper light-shielding film is an electro-optic device characterized, byrconnecting with said . . 
gate electrode and serving as the scanning line. ; : . - v 

[Claim 2] Said upper, light-shielding film is an electro-optic device: according to claim 1 characterized by 
intersecting said data line and being extended in the shape of a stripe.^ ^ ; \k ■. •»-. % ; : 

[Claim 3] The electro^optic device according to claim 1 or 2 characterized^by' having further the storage* "s. 
capacitance containing the 1st capacity electrode which consists of the-same film -as the electric 
conduction film which constitutes said gate electrode. * "*<7? t r ; 5 — .• > *^- s r.- rt rr- — . v ~"t* ' 

[Claim 4] It is the electro-optic device according to claim 3 which is i further equipped with the middle i 
I conductive layer which carries outttrunk connection of said pixelcelectrode «and' % said\thin^filrhrtransistorK e<;< „ 

«* and is characterized by said storage capacitance containing the^2nd^capacrtiycel'e:ctr!dde :w.hteht consists brctt -rv: 

: - of the .same film as said middle conductive layer. Y" j of zr.e.s^rne f*!rr as sale r>v: r 5hi con^otive'ti-.'e 1 

[Claim 5] It is the electro-optic device according to claim 4 which is^arrangediat^ the lower layer side of r. : "* 
said thin film transistor, and is characterized by the thing of said thinlfilm transistorxwhich the channel- - r > 
field was seen from said substrate side at least, it has further the conductive lower layer light-shielding 
film of the shape of the shape of a wrap grid, and a stripe, said 1st capacity electrode is; connected to 
said pixel electrode, it considers as pixel electrode potential, and said 2nd capacity electrode is : 
connected to said lower layer light-shielding film, and is considered as fixed potential on said substrate. 
[Claim 6] Said lower layer light-shielding film is an electro-optic device according to claim 5 
characterized by being installed outside this image display field from the inside of an image display field, 
and being dropped on fixed potential out of this image display field.; . • ■ * ■* - •• H • • -■« 
[Claim 7] Said lower layer light-shielding film is an electro-optic device according to claim 5 or 6 
characterized by seeing superficially and not overflowing the formation field of said upper light-shielding 
film on said substrate. 

[Claim 8] Said storage capacitance is an electro-optic device given in any 1 term of claims 3-7 
characterized by being formed in the field which sees superficially and laps with said data line. 
[Claim 9] Said storage capacitance is an electro-optic device according to claim 8 characterized by 
being formed also in the field which laps with said upper light-shielding film in which it sees superficially 
and said data line does not exist. 

[Claim 10] Said storage capacitance is an electro-optic device according to claim 9 characterized by 
being formed in the field which sees superficially and surrounds said gate electrode from a two way type 
at least. 

[Claim 11] Said upper light-shielding film is an electro-optic device given in any 1 term of claims 1-10 
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characterized by seeing superficially and including the main track section which intersects said data line 
and is extended, and the lobe projected along with said data line from the part which intersects said 
data line. 

[Claim 12] Said lobe is an electro-optic device according to claim 1 1 characterized by covering the field 
of said data line except the part where the contact hole for seeing superficially, being formed more 
broadly than said data line, and connecting said data line and said thin film transistor was punctured. 

[Translation done.] 
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DETAILED DESCRIPTlbN ' [" % '" ' / 

[Detailed Description of the Invention] 

[0001] ' _ * . . . , 

[Field of the Invention] This invention belongs to the technical field of the electroToptic device of a 
active-matrix drive method, and belongs. tothe technical field of the. electroToptic device of the format 
equipped with the light-shielding film which specifies the opening Jlejd. of the thin film transistor. for. pixel 
switching (TFT is called suitably belovy Thin Film Transistor:), and each pixel especially into the, 
laminated structure on a substrate, . 

[coo?]' ' 1 ~ . ;^T' : % T f .', ' ?r V.J'" ; v '^^ = ', ' • ' - 

[Background of the Invention] Conventionally, in the electro-optic device of the active-matrix drive 
method by TFT drive, two or more scanning line and two or more data, lines which carry out a phase 
crossover are wired in the image display field where two or more TFT(s) were arranged in the shape of a 
matrix. And the part to which the scanning line counters the semi-conductor layer of TFT through gate 
dielectric film functions as each gate electrode of TFT, respectively. Generally, as an ingredient of the 
gate electrode of TFT, in order to acquire transistor characteristics, to use the conductive polish recon 
film is needed here. Therefore, it is common to use the same conductive polish recon film from 
constraint that the part which functions as a gate electrode is included also about the ingredient of the 
scanning line. 

[0003] Thus, if a scan signal is supplied through the constituted scanning line, TFT will be made into an 
ON state and the picture signal supplied to the source field of a semi-conductor layer through the data 
line will be supplied to a pixel electrode through between the source-drain concerned of TFT. And in 
order to cover a long time farther than the time amount made into this ON state and to hold the 
electrical potential difference of each picture signal supplied through TFT since only a short time is 
extremely performed for every pixel electrode through TFT, as for supply of the picture signal through 
the data line, it is common to each pixel electrode that storage capacitance is added (to liquid crystal 
capacity etc. and juxtaposition). Such storage capacitance equips the capacity electrode installed from 
the conductive polish recon film which constitutes the drain field of TFT with the capacity line by which 
opposite arrangement is carried out through a dielectric film, and is constituted. And as for especially a 
capacity line such, it is common to consist of same electric conduction film (namely, conductive polish 
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recofi film) as the scanning line, and to wire lining up side-by-side in parallel with the scanning line. 
[0004] On the other hand, in this kind of electro-optic device, if display light bypasses the gap of the 
pixel electrode which adjoins each other, a contrast ratio will fall (the so-called optical omission), and 
image quality will deteriorate. For this reason, a stripe-like light-shielding film is prepared in an opposite 
substrate, or the data line concerned is broadly formed from reflective film, such as aluminum 
(aluminum) film, so that the gap of the pixel electrode which met the data line may be covered, so that 
the gap of the pixel electrode which met the scanning line and the capacity line which generally consist 
of transparent polish recon film etc. may be covered. Thus, by combining the light-shielding film and the 
data line on an opposite substrate has prescribed the opening field (namely, field through which the light 
which contributes effective in a display in each pixel passes) of each pixel. 
[0005] 

[Problem(s) to be Solved by the Invention] In this kind of electro-optic device, what pixel numerical 
aperture-ization is raised for (that is, the opening field which display light penetrates is extended in each 
pixel to the non-opening field in each pixel which display light does not penetrate) becomes important, a 
general request called high-definition-izing of a display image being strong, and, for that, making a pixel 
pitch detailed. • ., ■ _ 

[0006] However, according to the above-mentioned background technique in which the scanning line and 
a capacity line were wired lining up side-by-side in the image display .field, the non-opening field of each, 
pixel which can wire the scanning line and a capacity line becomes narrow with a raise in the numerical 
aperture of a pixel [ pitch minutely in this way ]. For this reason; :the>width ofiface of the scanning line" 
or a capacity line is narrowed, and a colander is not obtained, but there is avtrouble that;it becomes 
difficult fundamentally to give sufficient conductivity for the scanning lirieror-tOHmake the storage \n* r Y 
capacitance of sufficient magnitude, so that detailed-ization of avpixeltpitch progresses: In order to have 
to form especially the scanning line that comes to contain a gate electrode~since it' is. very difficult .-"■-„- 
technically to form a gate electrode from the metal membrane of low resistance fromrthe conductive 
polish, recon film with far high resistance compared with the metallimembrane^whiGh^constitutes-thecdata 
:linerit*:bec6mes in "practice very difficult [ it / to give sufficient :co^ i 
if conductivity sufficient in this way for the scanning line is not acquired-orisufficientiistorage t v?5v o- tr 
capacitance is not obtained, finally, the cross talk and ghost in a display: image will increase, and the * 
trouble of carrying but image quality degradation will arise. -re m *~. r:« c . t ■-r;?.*~ , ■ ~ 
[0007] On the other hand, according to the technique of specifying the opening field of each pixel by 
combining the light-shielding film and the data line on an opposite substrate 'as mentioned above, it is: 
difficult to fully perform protection from light to slanting incident. light, and protection from light to 
incident light powerful especially like a projector application. That is, according to this technique, when 
using it for the projector of a double plate type by using the protection from light' to incident light, the 
slanting rear-face reflected light, and the slanting electro-optic device concerned as a light valve, 
combining, the protection from light to return light, such as light which runs through synthetic optical 
system, is not enough, and it is also difficult [ it ] to prevent that internal reflection light and multiple 
echo light occur by the incident light and return light of still such slant. Therefore, there is a trouble that 
a contrast ratio falls, by the incident light, the return light, internal reflection light, and multiple echo light 
of such slant. In addition, when the incident light, the return light, internal reflection light, and multiple 
echo light of such slant trespass upon the channel field of TFT for pixel switching, degradation (optical 
leak) of the transistor characteristics of TFT arises according to the photoelectric effect, and there is 
also a trouble of finally causing image quality degradation. 

[0008] This invention is made in view of an above-mentioned trouble, it can improve the protection- 
from-light engine performance to the slanting incident light and the return light which do not contribute 
to a display while it can aim at reduction in resistance of the scanning line, and increase of storage 
capacitance to coincidence, raising a pixel numerical aperture, while a cross talk and a ghost are 
reduced, the contrast ratio is improving, and let it be a technical problem to offer the electro-optic 



device in which high-definition image display is possible. 
[0009] 

[Means for Solving the Problem] In order that the electro-optic device of this invention may solve the 
above-mentioned technical problem, on a substrate A pixel electrode, The thin film transistor equipped 
with the gate electrode which consists of electric conduction film which is connected to this pixel 
electrode and divided in the shape of an island for every pixel, While being crossed and extended to said 
data line by the data-line [ which was connected to this thin film transistor ], and upper layer side of 
said thin film transistor, it has the conductive upper light-shielding film which the laminating is carried 
out through the interlayer insulation film to said gate electrode, and specifies the opening field of each 
pixel partially at least. It connects with said gate electrode and said upper light-shielding film serves as 
the scanning line. 

[0010] According to the electro-optic device of this invention, it does not consist of a part of scanning 
line with which the gate electrode of a thin film transistor intersects the data line, and is extended like 
the background technique mentioned above, but a thin film transistor is equipped with the gate electrode 
which consists of electric conduction film divided in the shape of an island for every pixel. And this gate 
electrode is connected to the conductive upper light-shielding film which is formed. so that the data line 
may be intersected and it may be extended, and serves as the scanning line, here -—above — the gate , 
electrode itself ■— low,-although it is very difficult technically £o;£orm/ftbro:a£metal membrane [ **** ] > «r * 
and.it very difficult to attain low **Hzation.in the scanning line which consists of conductive polish v > - 
recon film containing argate electrode; considering the quality ofdhenrhateriahconstituting the gate ' \ o-v - »■ . . 
electrode itself from* polish recon filirrby forming a gate electrode^ahd: thetseanhing linei like' this^ JJ n™"* 

. invention by the. bilayeHjanother layer) by which the laminating wasrcarried/out throughrthe interlayen i*-v »*.r-;-."» 
insulation filnv simultaneously the- scanning line » — low — it becomes'possible to-'constitute- from* a metal 
membrane* [ ****■*]. "Therefore; the high-definition image displaybyrwhich^the flicker and" the cross talk * rrr ; 
were finally reduced, becomes/possible bydow resistanceHzationdaasedr-onrth r>\-p- r 

. scanning line 1 itself^realizing'trainsistbr characteristics. by forming:a^g^ 
p:olish?recbn;film.^ rfiBVBG&tt.'cz 'J-.\h.&i -v r. ix&fi3h;r&Tzriivfc\m. 'ct-j; :iv :j'q\^t.zi : t«V«5 ;k;: ^:.> «: ■• 

{OQM^* Furthermore^ace^ device of thisdn^eritioh^ since v itcconsisits?ofeislandr^ciT^ J *e 

like electricvconduction filmr a^gate; electrode becomes possible [< constituting; storage capacitance as-^:^ v 
one capacity electrode ] 'about the same film as the gate electrode concerned; using the non-opening - " : 
field of each, pixel in which a gate electrode is not formed. That is, there iis/no: need of wiring the 
scanning line lining up side-by-side in a -capacity line like the background!:technique v mentioned. above, r :.cr, 
and it-ends, and since storage capacitance is made also from not iextending the non-opening field of 
each pixel, either and it is crowded, sufficient field is securable. In addition, it also becomes possible to 
puncture the contact hole for connecting a thin film transistor and a pixel electrode using the field in 
which such a gate electrode is not formed. .« . - v 

[0012] In addition to these, the upper light-shielding film which serves as the -scanning line can prescribe 
the opening field of each pixel about the direction which intersects the data line. Even when treating 
powerful incident light like especially a projector application, as compared with the case where it shades 
by the light-shielding film prepared, for example on the opposite substrate, the upper light-shielding film, 
in which the contiguity arrangement to a thin film transistor is possible enables it to raise efficiently the 
protection-from-light engine performance to incident light, or a slanting internal reflection light or the 
multiple echo light based on this. In addition, although the upper light-shielding film which serves as the 
scanning line in this way can prescribe the non-opening field of each pixel about the direction which 
intersects the data line, by forming the data line itself broadly from the electric conduction film of 
protection-from-light nature, such as aluminum film, can prescribe the non-opening field of each pixel 
about the direction which met the data line. Thus, with the upper light-shielding film and the data line 
which carry out a phase crossover, a grid-like non-opening field can be specified, the fall of the contrast 
ratio by the optical omission in the field from which it separated from the pixel electrode can be 
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• prevented, and generating of the flicker based on degradation of the transistor characteristics by the 
optical incidence to the channel field of a thin film transistor, a cross talk, or a ghost can be reduced 
further. 

[0013] The image display of the high definition whose contrast ratio could aim at reduction in resistance 
of the scanning line and increase of storage capacitance to coincidence with the electro-optic device of 
this invention, raising a pixel numerical aperture, and could moreover improve the protection-from-light 
engine performance, and the cross talk and the ghost were finally reduced, and improved becomes 
possible the above result. 

[0014] In addition, like the above, the laminating of the upper light-shielding film which serves as the 
scanning line may be carried out between a gate electrode and the data line, and a laminating may be 
carried out between the data line and a pixel electrode. 

[0015] In the mode of 1 of the electro-optic device of this invention, said upper light-shielding film 
intersects said data line, and is extended in the shape of a stripe. 

[0016] According to this mode, the upper light-shielding film extended in the shape of a stripe can be 
similarly operated with .each scanning line extended in the shape of [ in the former ] a stripe,-: ■ " 

respectively. ■ * 

■- * . [00.1 7} In other modes of the electro-optic device of this invention; it has further the; storage :~ v : \ 

' r capacitance containing the 1st capacity, electrode which consist&-ofxther same^filrn/asv/the^electrie: & -.-ur-s ; a?*x jr 
i conduction film which constitutes said^gate: electrode. r~ * : * -.ttt ■-i-nr- >w <rr.u r^o *vrr.i.Tr> >r. -^.rv ^vvr.^-e 

[00t8] According torthis :mode, ^storage capacitance^is constituted by^the:non^openingifie1dcoff eachipixete™ 
* . in i iwhich a gate eleetroderis not* formed^ including the 1 st^capacity:electrode-which 'consists • oMhefsame^i^. 
: x film as a gate electrode/Therefore; fesees? superficially and storage'xapacitanG'eNcan ; -b:e./iricreas;ed:using^:c^c?or 
***** thenon-opening field s which:were the^formation field of the data~line, and a field for wiring ithe? scanning: < - '*"*k :* 
- . r line traditionally especially:: A^ vrr"* 
■»■*;• *. modification to:patterniNINGU^at.the { time/of gatevelectrode formatibn.eit is. eonvenientlphacticallyrcr* '^rz-^wz*: 
c3l r . ; r {004 9];.In:the - mode equippedBwith^this istoragereapaieitance, you h&ve rfurther theimiddleneon'ductive: layersz&y&v t 

. which .carries out -trunk -connection of. said pixel electrode and saiddhinrfilm transistor^ 
fe rrtcn " capacitance* may^alsb^cbntam ' th ; e:c2nd acapacity-elecfcrode.' whichroomistsvofrthetsarae SMtaffisttidiiEhiddlei&asas^. 
*^->>t;> • conductive layer.- * i-.tet>x *ic : ***-•' • .■ * r: n k >% n c n J**::.?. nl* " " srvv.rpv* ■■ • " It . - r ^ ~v .■•".*." .x nr*:*!*: * 

-■ ■ •* *• [0020]:Thus, if constitutedrstoragercapacitance is*? constituted by the non-opening:'fieldOTfreach^pixeliin> - -v.rr- 

which a gate electrode isnot formed including the 2nd capacity electrode which consists, of "-the isame 
v film as the 1 st capacity, electrode which ^consists off the same film as aigate r electr6de;^andcarmiddle: ::-v ^ - 

conductive layer. Therefore, it sees superficially and. storage capacitance can-be increased using the :. : 
non-opening field which were the formation field of the data line, and a field for wiring the scanning line 
traditionally especially. Furthermore, since such a middle conductive layer has a long distance between 
layers of a pixel electrode and a thin film transistor, it avoids the technical difficulty which connects 
both in the contact hole whose number is one,* if it is possible, it can close connecting bother / * • v 
comparatively in two miseries contact holes of a minor diameter, it can reduce a plane region required 
in order to connect both, and can raise equipment dependability. And since the 2nd capacity electrode 
can be formed only by adding modification to pattern NINGU at the time of middle conductive layer 
formation, it is convenient practically. 

[0021] In addition, the laminating of the upper light-shielding film may be carried out between a middle 
conductive layer and the data line in this case, and . by which a laminating may be carried out between a 
thin film transistor and a middle conductive layer, and a laminating may be carried out between the data 
line and a pixel electrode — on said substrate further in this case Have been arranged at the lower layer 
side of said thin film transistor, and even if there are few said thin film transistors, saw the channel field 
from said substrate side, and it has further the conductive lower layer light-shielding film of the shape of 
the shape of a wrap grid, and a stripe. Said 1st capacity electrode is connected to said pixel electrode, 
and it considers as pixel electrode potential, and it may connect with said lower layer light-shielding film, 
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■ and said 2nd capacity electrode may be made into fixed potential. 

[0022] Thus, if constituted, a lower layer light-shielding film can reduce property degradation of a thin 
film transistor of the thin film transistor can shade a channel field by that of a wrap to the return light 
(namely, light which runs through synthetic optical system when using it for the projector of a double 
plate type by using the rear-face reflected light and the electro-optic device concerned as a light valve, 
combining) from the lower layer side of a thin film transistor by seeing a channel field from a substrate 
side at least, and according to return light. And this lower layer light-shielding film is conductivity, and 
the 2nd capacity electrode is connected to this lower layer light-shielding film, and let it be fixed 
potential. On the other hand, it connects with a pixel electrode and let the 1st capacity electrode be 
pixel electrode potential. Therefore, storage capacitance can be built as a capacity line using a 
conductive lower layer light-shielding film. 

[0023] Thus, when it has and constitutes a lower layer light-shielding film, further, said lower layer light- 
shielding film is installed outside this image display field from the inside of an image display field, and 
may be dropped on fixed potential out of this image display field. 

[0024] According to this mode, since the :lower layer light-shielding film connected with the 2nd capacity v * 
electrode into the image display field is installed outside an image display field and dropped on fixed 
potential, it functions good as a capacity line. Under the present circumstances? a lower layer light- v 
shielding film is made to fixed potential ;comparatively .sim 

line or the constant source of potential for a circumference circuit or drive circuits located especially « in v r - -\~ 
-■•$>rr- -.-therboundary -region outside animage display field: : f n r :* . OT*am^ .carv ,: ' ; v; ;n : -»-\:-r r . xr^- r^rr^jrc rr; 
ik * [0025] Thus,- when % has 'and constitutes^arlowerrlayer light-shielding film* <aSifor::said lower layer light-v^;.r; : ? r^ 
vc; r rshielding film, it isidesirable-to see superficially and.not to overflow the^fdrmation field of said upper *j ™$i\nr;-£xv. 

: r light-shielding film on. said substrate: a ^ - ^r Y .-. v ~ . r:*~> ^ v ^ • ; - /*- * 5 - 

- rrr [0026]'Thus7if constituted; -it- will*, be-reflecting^onrthe top-face of the lowerlayerlightrshielding filmrr-^crzrrr--: 
.r- :\ -'whichVincident iightls; protrudedr/fromathe -formation field of the upp^ 

?. o. it-happens, prevention, of ithednternak^ 
m.. -J eleGtro-optierdevicekconeerned^occur^ 

data line 1 in the mode equipped with above-mentioned storage capacitance.tr ? r- re , a^-^sv 

r> ~ « rvr [0028]~Thus, if constituted: storage -capacitance *can be increased/using the fieldwhich -laps with ^thes^^raiGaFKr' 

data line among the non-opening fields of each pixel.- - r - . . • - :\y .r. v.:: -v:r - : 

: [0029J In this case; said storage capacitancer.maybe.'further formed also in the -.field- which Japs^wjthisaid.;^.:^ 

upper light-shielding film in which it sees-superficially: and said data. line does not exist:. 

[0030] Thus, if constituted, in addition to the field which laps with the data line among the non-opening 
f, fields of each pixel, storage capacitance can be increased also using the field which was a field for wiring 

the scanning line and a capacity line traditionally. ■ i r . - : 

• [0031] In this case, said storage capacitance may be further formed in the field which sees superficially - .'■*»: « 

and surrounds said gate electrode from a two way type at least. 

[0032] Thus, storage capacitance can be increased by forming (abbreviation horseshoe-shaped) to the 
field which is forming the gate electrode which sees superficially and consists of island-like electric 
conduction film to the field surrounded from a two way type if constituted (rough-elbowed), or is 
surrounded from Mikata, using efficiently the non-opening field which spreads around a gate electrode. 
[0033] In other modes of the electro-optic device of this invention, said upper light-shielding film is seen 
superficially, and contains the main track section which intersects said data line and is extended, and 
the lobe projected along with said data line from the part which intersects said data line. 
[0034] According to this mode, by the main track section of the upper light-shielding film, the opening 
field of each pixel about the direction which intersects the data line can be specified, and the function 
as the scanning line can be guaranteed further. On the other hand, the lobe of the upper light-shielding 
film can prescribe partially the opening field of each pixel about the direction which met the data line. 
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• And'what is necessary is to be ahead of this lobe and for the data line which consists of aluminum film 
etc. just to prescribe partially the opening field of each pixel about the direction which met the data line 
which cannot be specified in the lobe concerned. 

[0035] In addition, the upper light-shielding film concerned may prescribe the opening field of each pixel 
about the direction which intersects the data line, and it may consist of constituting the upper light- 
shielding film only from the main track section, without preparing such a lobe so that the data line may 
prescribe chiefly the opening field of each pixel about the direction which met the data line. 
[0036] Said lobe is seen superficially, is formed more broadly than said data line, and it may consist of 
this mode so that the field of said data line except the part where the contact hole for connecting said 
data line and said thin film transistor was punctured may be covered. 

[0037] Thus, if constituted, the upper light-shielding film can also prescribe the opening field of each 
pixel about the direction which met the data line. Moreover, it can reflect on the top face of the data 
line which incident light protruded from the formation field of the upper light-shielding film, or return 
light is reflecting on the inferior surface of tongue of the data line overflowing from the formation field of 
the upper light-shielding film, and can reduce effectively the internal reflection light and multiple echo 
light which are generated inside the electro-optic device concerned. In addition, even when the upper 
light-shielding film" intervenes between. the data line and a thin film transistor using the. field. (namely, v.; * 

<;;zr -xv;:: afield in which the upper Iight-shielding.film3is> not formed) which sees superficially^ and> exists ahead' of.. * rr#s?>. 
: .* the lobe of "the upper light-shielding film; the contact hole which connects between both can-be : * % ~* 

':r-r/ .^punctured satisfactory. : ' * v r - - ; ^ , ■-•urr^.r^c ^t'^-^v.or;- • 

t rr [0038] Such an operation and other gains^ of this invention are made^clearifromothe gestaltvof the ^v :i -v^ r> M - *v 

r> ;v-i^- operation explained:bBlowv^rr*~.?»? r.wr-r- :r -^-i v;.- aw*.:. *- - * jit^s mi «?--ffis &m?r*i te&wzwr.. •:■'•::> r -v ■.* ' ; 

r [Embodiment of the Invention] ,Hereafter,~the~operation gestalt of this7rnventionHs* explained"based*:on*a^ -rr?r rr. 

•: •>■• + : v. ^drawing. Each followingcoperation-gestalt applies thecelectro-optic^device; of ithis jinventiomto liquidri;;:^^ : -kms 

fesrbt i^ic^stateequipme^ * s <yt7$f: -t H*r.::.'/f K+ , ':^--x> r z r . .j-'''!'.' j^W^tsoi^Sitfi^iv w^'r<r~-uw W' bi* 

".sr. D2:f7.:^j|[OMOM€rhet1 s1?opfei;aitionrgestalt);^h:e: cohfiguratibnvofcthe 

h-TO .:m agestaltcofethisiinve^ 6; ifr?6mi dEaw^ 
- - * circuits, such as ,varibus :components in two or more pixels formedrihithe shape -ofrEiwhiclr. constitutes^ :^ ~ 

r i T,^r-r t ithe image display field of : an electro^opticidevice j a: matrix, and:\wiring: - Drawing 1 ' isra top: view of >two;orr tj r 
more pixel groups where the TFT array substrate with which, the data line, the scanning line, a pixel 

r:-/v;- r electrode; etc. were formed adjoins each other, drawing 3 is the*toptview of the, pixelvofrthe TFT arrays \: 
substrate in which a light-shielding film is extracted and shown, drawing A is the A-A; sectional view of 
drawing 2 , drawing 5 is the B-B' sectional view of drawing 2 , and drawing 6 is the G~C sectional view 
of drawing 2 . In addition, in order to make each, class and each part material into the magnitude of . » 
extent which can be recognized on a drawing in drawing 6 , respectively from drawing 4 . scales are 
- made to have -differed -for. each class or every each part material? r^.-.- ^ ^t^-f'* — ~* % 

[0041] In drawing 1 , TFT30 for two or more pixels formed in the shape of [ which constitutes the image 
display field of the electro-optic device in this operation gestalt ] a matrix to control pixel electrode 9a 
and the pixel electrode 9a concerned is formed, and data-line 6a to which a picture signal is supplied is 
electrically connected to the source concerned of TFT30. The picture signals ST, S2, — , Sn written in 
data-line 6a may be supplied to line sequential, and you may make it supply them to this order for every 
group to two or more data-line 6a which adjoin each other. Moreover, gate electrode 3a of TFT30 
consists of island-like electric conduction film for every pixel so that it may explain in full detail behind, 
and the conductive built-in light-shielding film 41 which serves as the scanning line is connected to two 
or more gate electrode 3a on a par with a horizontal single tier among drawing 1 . That is, the built-in 
light-shielding film 41 is formed in the longitudinal direction in drawing 1 in the shape of a stripe, and 
constitutes an example of the upper light-shielding film from this operation gestalt. And it is constituted 
so that the scan signals G1, G2, — , Gm may be impressed to the built-in light-shielding film 41 as this 
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• scarvning line by line sequential in pulse to predetermined timing at this order. It connects with the drain 
of TFT30 electrically, and pixel electrode 9a writes in the picture signals S1, S2, — , Sn supplied from 
data-line 6a in TFT30 which is a switching element when only a fixed period closes the switch to 
predetermined timing. Fixed period maintenance of the picture signals S1, S2, — , Sn of the 
predetermined level written in liquid crystal as an example of electrooptic material through pixel 
electrode 9a is carried out between the counterelectrodes (it mentions later) formed in the opposite 
substrate (it mentions later). When the orientation and order of molecular association change with the 
voltage levels impressed, liquid crystal modulates light and enables a gradation display. According to the 
electrical potential difference impressed when it was in no MARI White mode, the passage quantity of 
light of incident light is reduced, if it is in NOMA reeve rack mode, according to the impressed electrical 
potential difference, the passage quantity of light of incident light will increase, and light with the 
contrast according to a picture signal will carry out outgoing radiation from an electro-optic device as a 
whole. Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the 
liquid crystal capacity and juxtaposition which are formed between pixel, electrode 9a and a 
counterelectrode. Storage capacitance 70 is formed between the drain of TFT30, and 1st light^shielding 
film 11a as a capacity .line which supplies constant potential so that it .may .explain in full . detail behind. 
With this operation gestalt, 1 st light-shieldingrfilm 11 a is formed in the direction in every direction in the ; %-o v 
~ - shape iof : a grid, as. shown: in uJ rawing 1 ?and drawing'3 it constitutesranrexampJe^of^fche^low,erJayerJight^T^-t!i .*» 
shielding film which serves asra capacity line/ and is dropped on/fixed; potentialrout' of the-image' .display • ■ **. 
field.-.' . 1 v.r.r; -v. ■* ■::»■ ' -ro-X' -t^r J . 

•[00423- 1 n d ra wi ng j& ; <d n vt h e K T:F T a rray t sub stra t e of an; electro-optic devieertwotor. more^transparent ' ■* 
c pixel electrode 9a\is prepared; in the shape of a matrix, and data-line *.6a candcthe^builtTTindightrshielding;^'.^. z 
film 41 (shown by the thick wire in drawing) as the scanning line are formed respectively along -the - r - - 

- v ; ,f : [0043]rMoreoverv 1 gate<electrode ^3auwhich: consists :of :conductive>p6lish.*:£eGon, film:formed:in :the shape:^rr-^ t, 
* ■ of an island for every pixekisvarranged so that the bottom of Fig:?N a ka mi gi: may :counter.^channel/fieldri1 ah: e > x 
•; :.«: n r; .jtrshownriribfthe^^ 1 a. Eachigaifce*e:lec;tir^ 

hblefeBMGNT^tThus^ 

switehing:.by r which opposite arrangementvof„the gate electrode 3a was* carried^ out is: formed; in T .the^ rt T^::^- , 
c ...... . crossingvpart of :the built-in' light-shielding film 41 and- data-line 6a at 'chamn'ekfield^afc^^ 

[0044] As shown \n drawing 3 , 1st light-shielding film 11a prepared in' TFT30 bottom- on the TFT array 
, - substrate 10 is formed in the shape >of a- grid so that it may lap with data-line. :6a; and ithe built-in light-rrovvv 
shielding film 41 mostly, and the opening field of each pixel is prescribed by^these- light-shielding films. In - 
addition, although not illustrated by drawing 2 and drawing 3 , plane configuration of the edge of each 
pixel electrode 9a is carried out so that it may lap with the edge. ofohe non-opening field of the shape of 
a grid which consists of 1st light-shielding film 1 1a and a built-in light^shielding film 41 slightly. 
[0045]' As shown in drawing 6 from drawing 3 , 1st light-shielding film 11a contains a- wrap part*for ■■* r 
TFT30 from the TFT array substrate 10 side (the inside of drawing 6 from drawing 4 , under). 1st light- 
shielding film 11a shades the return light from the rear face and incident light study system of the TFT 
array substrate 10, and prevents effectively that the property of TFT30 changes with optical pumping 
based on this light owing to the leakage current at the time of OFF of TFT30. Such 1st protection- 
from-light layer 1 1a consists of the metal simple substance containing at least one of refractory metals, 
such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), Pb (lead), etc. which 
were formed by CVD or sputtering, an alloy, metal silicide, etc. Moreover, the thickness is about 50- 
300nm. Since especially the return light that consists of an incident light part which runs through prism 
etc. from other electro-optic devices in combining two or more electro-optic devices by the projector 
for the color displays of a double plate type etc. through prism etc. and constituting one optical system 
is powerful, it is very effective to prepare 1st light-shielding film 1 1a in the TFT30 bottom in this way. 
[0046] On the other hand, as shown in drawing 6 from drawing 2 , the laminating of the built-in light— 
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• shielding film 41 is carried out between TFT30 and data-line 6a. The built-in light-shielding film 41 

consists of the metal simple substance containing the refractory metal of about 50-300nm of thickness, 
an alloy, metal silicide, etc. like 1st light-shielding film 11a. Or it consists of aluminum film of about 50- 
500nm of thickness like data-line 6a. 

[0047] As shown in drawing 4 , data-line 6a is electrically connected to 1d of high concentration source 
fields on the TFT array substrate 10 among semi-conductor layer 1a which consists of polish recon film 
through a contact hole ACNT. 

[0048] On the other hand, as shown in drawing 5 , pixel electrode 9a is electrically connected to high 
concentration drain field 1e among semi-conductor layer 1a through the contact hole ICNT and the 
contact hole BCNT by relaying an example slack barrier layer 34 of a middle conductive layer. Thus, 
even if the distance between layers between pixel electrode 9a and semi-conductor layer 1a which 
constitutes TFT30 is long to about 1000nm by using the barrier layer 34, between both can be 
connected comparatively: good in two in-series contact holes ICNT and BCNT of a minor diameter, 
avoiding the technical difficulty which connects between both in one contact hole, and it becomes ....... 

possible [ raising a pixel numerical aperture ]. If such a barrier layer 34 is used especially^ etching at the * 
time of contact hole puncturing will run, and it will be useful also to prevention. Such a barrier layer 34 
consists of conductive polish recon film formed by CVD. Or it consists of the metal simple substance ?r* , * 

- v containing at leastJone of Tefractory^metals^such^as /Ti, Cr, W, Ta-i:Mo, Pb,:etc : . which:-were ^formed' byfi^cs „-r- ?;* . 
,CVD or sputtering;-an:\alloyv'rnetal, silicidef etc: -.By/constituting -from^suchta refractory metalrit^also: ^ a-j^'y 
becomes possible to.operate the barrier layer 34 as a light-shielding film which specifiesravpart- of / :t * f r 
: ; opening field of each pixelrHowever, :suchrarbarrier:layer 34' may consist fof rrietal: membranes;*such a&rww&yr 
aluminum other than^a. refractory ;metal/(aluminum), and may .consistKof multilayers^eontainingtwo*^^ 

4 more these film (for example, the. polish-Brecon film and a metal membrane) furtheirrFurthermoreryou: iy " s ^ : v ^ 

~v~?-c~ may consist of conductive .layer simple substances ofrtrans^^ 

r-y.-r\r ■ Iayer34' is set.to^boMVSO^SOnmxyrc^-i:'^^"'-^'- srs^w;,^--. - -2*<>*n\i*'*z set iri^}^ut^^xr^ri^i 
^ : . ■-;:*. [0049]*As shown;i'n^diravw connected to rtherbuilt-imlight-shield 

tf^r a j ^'?"':i.fi \vrt'' / w.hi c h fse rives*?, a suth e^s c a n n rRg^Hneit h ro ughithet'co nta ct * hdlelBMCNH:/? afsz&Rsmv^^ 
^ i: t&|0O50]2B.yvca^ 

> r same/film.(namely;\conduGtive'polish7recon:film) as^gate electrode 1 :3a^ and the* 2nd ;capacity-eiectrode ,y 33i^v^ w T^ 
: r.' •<* which* consists of the^same^filmrasithe barrier-layer 34: through a- dielectric >film 42, as cshownrnn " drawing v^rrrr n 
6 from drawing 2 (Referring to drawing 2 ) and storage capacitance 70 are. built to the field which - laps : 
with the field which;sees "superficially: and laps; with, data-line 6a, and the. upper light-shielding ; :film^41Mn t . ?t 
the perimeter of gate, electrode 3a. ■ •* - - r. : : / 

[0051] The 1st capacity electrode 13 is carrying out field contact with the barrier layer 34 in the 
adjoining field of the contact hole. BCNT where the dielectric film 42 was removed (refer to drawing 5 ), 
and the barrier layer 34 is relayed, and it connects with pixel electrode 9a (connecting with high 
concentration drain field 1e in a i contact hole BCNT at coincidence), and let it be pixel electrode^ r — ^ 
potential. ■ •• 

[0052] The 2nd capacity electrode 33 is connected to conductive 1st light-shielding film 11a through 
the contact hole SCNT (refer to drawing 4 ). It is installed in the perimeter from the image display field 
where pixel electrode 9a has been arranged, it connects with the constant source of potential 
electrically, and let grid-like 1st light-shielding film 1 1a be fixed potential. That is, it connects with 1st 
light-shielding film 1 1a, and let the 2nd capacity electrode 33 be fixed potential. Thus, with this 
operation gestalt, 1st light-shielding film 1 1a functions as a capacity line, and as a constant source of 
potential where 1st light-shielding film 1 1a installed in a boundary region from an image display field is 
connected The constant source of potential of a positive supply or a negative supply supplied to the 
data-line drive circuit (it mentions later) which controls the sampling circuit which supplies the 
scanning-line drive circuit (it mentions later) and picture signal for supplying the scan signal for driving 
TFT30 to gate electrode 3a to data-line 6a is sufficient, and The constant potential supplied to the 
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* opposite substrate 20 side is sufficient. 

[0053] The dielectric film 42 of storage capacitance 70 consists of comparatively thin SiNx, SiON, the 
HTO film, or those cascade screens of about 5-200nm of thickness. As long as the dependability of 
thickness is fully acquired from a viewpoint which increases storage capacitance 70, a dielectric film 42 
is so good that it is thin. 

[0054] As shown in drawing 6 from drawing 4 , the electro-optic device is equipped with the transparent 
TFT array substrate 10 and the transparent opposite substrate 20 by which opposite arrangement is 
carried out at this. The TFT array substrate 10 consists of for example, a quartz substrate, a glass 
substrate, and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a 
quartz substrate. Pixel electrode 9a is prepared in the TFT array substrate 10, and the orientation film 
16 with which predetermined orientation processing of rubbing processing etc. was performed is formed 
in the bottom. Pixel electrode 9a consists of transparent conductive thin films, such as for example, ITO 
(Indium TinOxide) film. Moreover, the orientation film 16 consists of organic thin films, such as for . 
example, a polyimide thin film. 

[0055] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 - .-r . 
is formed, and the. orientation film 22 with which predetermined orientation processing of rubbing :^ ... 

processings etc. was performed is formed in the bottom. A counterelectrode- 21 consists of transparent :i • j : - 
-■av-- - conductive thin films- such as for^example? ITOrfilm^Moreover, the orientationrfilm, 22 consists, of organic. t rTcn 
™: -thin films, such :as- , a ; polyimide^thin^film;-'rr..o"r v -.rye/*- - ■■ ■ . :wi~ _-r»-;rr, wii-'.or.^-"? 

?/ [0056] TFT30 for pixel switching which carries out switching control of each pixeh electrode 9a is formed"*: »*r^ -~ 
&v "'•ih r -the^locatron'>«which'(adj'oinS'' each pixel electrode; 9a :at the TFT array substrate 1 0r >&<- r -e\r "At :.r ; w .^r^*j 
4 -./rn :t [0057] :,You;.may^make it form the^ 2nd Jightrshielding film 23 of theishdpe?ofrithe~shape^offa^id;>-ahd^a: .^irwijfr 
stripe, as further shown in the opposite ^substrate 20 from dj^wing^i at- dra^ 
... configurationrprotection .from'light'to'the-incident light from the- opposite:*substrate 20/sid^ 

• ensured, and the field where* incident light, isurradiated to the 2nd iightashieldihg film^23 — high'—fit <M£. :*JL-i«« 
* sv&a u. ♦'servesT.to preventtthe temperature^rise-/of?.a , n^electro- 

gjursr^ HC0058]>rThus,;itristeoristituted/.a ±hanopposite^substeates?20.^^^<H; 

>crystai, which . is an example of electrooptie*materialds enclosed :with theispace surrounded by the:.^f*rr. -^rat 
r - . ' ' below-mentioned sealant; and -the liquid* crystal layer: 50 is formed- -The" liquid crystal - layerr.50 takes rar^m^'rM 

predetermined orientation. condition with, the orientation film 16 and 22 in the condition that the electric f v : * 
tv > field from pixel electrode 9a are not impressedr-The liquid crystal layer. 50*:consists of liquid crystals ;^:?:i f ^ v.*\\\ 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist 1 of, a-" > 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 ^ 
and the opposite substrate 20 around those, and gap material, such as-glass fiber for making distance * r 
between both substrates into a predetermined value or a glass bead, is mixed. .< 1 
[0059]" Furthermore, the substrate insulator layer 12 is formed in the 1 bottonmof TFT30 for pixel - ; * / : ? 
switching. The substrate insulator layer 12 has the function to prevent degradation of the property of 
TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 
substrate 10, the dirt which remains after washing, by being formed all over the TFT array substrate 10 
while insulating TFT30 from 1st light-shielding film 11a. 

[0060] In drawing 4 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from gate electrode 3a 
and the gate electrode 3a concerned, 1d list of high concentration source fields of low concentration 
source field 1b of the insulating thin film 2 containing the gate dielectric film with which gate electrode 
3a and semi-conductor layer 1a are insulated, data-line 6a, and semi-conductor layer 1a and low 
concentration drain field 1c, and semi-conductor layer 1a is equipped with high concentration drain field 
1e. Trunk connection of the one to which it corresponds of two or more pixel electrode 9a so that it 
may be shown is carried out to drawing 5 by the barrier layer 34 through contact holes ICNT and BCNT 
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• at hrgh concentration drain field 1e. 

[0061] As shown in drawing 6 from drawing 4 , on gate electrode 3a, the 1st interlayer insulation film 4 
with which the contact hole ICNT which leads to the contact hole ACNT and high concentration drain 
field 1e which lead to 1d of high concentration source fields was formed respectively is formed. On the 
1st interlayer insulation film 4, the internal-organs light-shielding film 41 is formed, and the 2nd 
interlayer insulation film 7 with which the contact hole ACNT which leads to the contact hole ICNT 
which leads to the barrier layer 34, and 1d of high concentration drain fields further was formed is 
formed on the built-in light-shielding film 41. Data-line 6a is formed on the 2nd interlayer insulation film 
7, and the 3rd interlayer insulation film 8 with which the contact hole ICNT to the barrier layer 34 was 
formed is further formed on this. The above-mentioned pixel electrode 9a is prepared in the top face of 
the 3rd interlayer insulation film 8 constituted in this way. 

[0062] constituting the gate electrode 3a itself from polish recon film by forming the built-in light— 
. shielding film 41 which serves both as gate electrode 3a and the scanning line according to this 
operation gestalt by the bilayer (another layer) by which the laminating was carried out through the 
interlayer insulation film, as explained above, simultaneously the built-in light-shielding film 41 as the 
. scanning line — low — it becomes possible to constitute from a metal membrane [ **** ].-as [.use./ for . 
example, / for data-line 6a, or the built-in: light-shielding film 41 or 1st light-shielding' film 11a / although 
(To:.-.- -W there 4 is: about two cm*/ 10-20ohms*/ *.*crm/- sheet -resistance inscase of it he conductive-polish reconvr^u%-: 

" film ] — low — if it is a metal membrane* [i****]; it will become realizable [ two or less cm /* lOohms ■•/*- 7 
•cr-~ v -**cm /low sheet- resistance ]; Or-since what is necessary is just^toiformvthe built-inilight-shieldingrfilm - : * 
r-y-4i'i&f 0 the shape of r a stripe withf-more thin line breadth if resistancevpomparable asithe traditional r : ^-vt r 
■r-7 * scanning, lineris securedr-and it; is«sufficient, it becomes possiblevto-extend after all:the >.opening^fieldnof > :vzy 
■•>?■. - each pixel about the direction r which* intersects data-line 6a; : *r j - -;r • < t ■-• v*- -r- -t ' '• 

— [OOSSj^Furthermoreraccordingrto^this operation-gestalt, since it 'c6hsists^6f:island^likerelectrrc^r" : r^~r 
. ; ' . conduction film, gate;electrode 3a can constitute storage capacitancer70rusing the'non-bpening field of > - / 
ivr/ r; i ^leaebi-pixel 'inr.which'gate^electrode.rSa^is not rformed by. using t h e2 s a m e tfil m ra s;igate ele'.GtrddeHSa^as-.ther « tyr*rt 

Eslficapacitytelec^^ reason?: sinperstoifja'ge^eapaGltan 

ri?:^'ir:xalsbsfrom notcexfceiadingft^ isccrowded^SjufifiGiemtffieid?is:^.*^t^^ 
*■ o r f - ^^ .rsecurablerAs shownTespecially in drawing 2 ? since storage capacitance ?70-contains^the^particurrently r - ■. « t 
■ ^formed in^ the fieldrwhich sees superficially and surrounds gate electrode. 3a frormMikata to -abbreviation v \ r . r 

■ horseshoe-shaped, it can* use efficiently the non-opening field which spreads around gate electrode 3a. , 
: • ^ ; In addition, the contact hole ICNT for connecting TFT30 and pixel electrode 9a can be. punctured using % . . 

the field in which such gate electrode 3a .is not formedi(that is, this contact hole ICNTJs avoided like , 
before, and it is not necessary not to wire the scanning line, or to avoid the scanning line and to 
puncture this contact hole ICNT). * 

[0064] It is very advantageous also when simplifying an equipment configuration and a production . 

■ process especially with this* operation gestalt, since the 1st capacity electrode- 13 consists of the. same - . 
film as gate electrode 3a and the 2nd capacity electrode 33 consists of the same film as the barrier 

layer 34. The 1st capacity electrode 13 can be formed only by adding modification to pattern NINGU at 
the time of formation of gate electrode 3a especially, and the 2nd capacity electrode 33 can be formed 
only by adding modification to pattern NINGU at the time of formation of the barrier layer 34. Moreover, 
since 1st light-shielding film 1 1a arranged at the TFT30 bottom is used also as a capacity line 300 for 
dropping the 2nd capacity electrode 33 to fixed potential, it is not necessary to wire a capacity line 
lining up side-by-side with gate electrode 3a. 

[0065] Even when treating powerful incident light for gate electrode 3a and TFT30 grade like a projector 
application by 1st light-shielding film 11a from the upper and lower sides in the light-shielding film 41 
with a built-in wrap, and a data-line 6a list in addition to these, sufficient protection from light can be 
performed to the light which has a bad influence on the display of slanting incident light, return light, 
internal reflection light, multiple echo light, etc. 
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• [0066] In addition, about the field which met the built-in light-shielding film 41 as shown in drawing 3 , it 
is desirable that make small wiring width of face of 1st light-shielding film 1 1a a little, and 1st light- 
shielding film 11a does not protrude it from the formation field of the built-in light-shielding film 41 
rather than the wiring width of face of the built-in light-shielding film 41. Thus, if constituted, about the 
field which met the built-in light-shielding film 41, it will be reflecting on the top face of 1st light- 
shielding film 11a which incident light's protruded from the formation field of the built-in light-shielding 
film 41, and the before-it-happens prevention of the internal reflection light and multiple echo light in 
the interior of the electro-optic device concerned occurring can be carried out effectively. In addition, if 
the built-in light-shielding film 41 is formed in this way somewhat more greatly than 1st light-shielding 
film 1 1a, it will be reflecting in built-in light-shielding film 41 part which the return light from the TFT 
array substrate 10 side protruded from the formation field of 1st light-shielding film 1 1a, and the internal 
reflection light and multiple echo light in the interior of the electro-optic device concerned will be 
generated a little. However, since optical reinforcement is far low compared with incident light, the 
return light of the. bad influence of the internal reflection by return light or multiple echo light is slight 
compared with it of incident light. Therefore, the configuration of this operation .gestalt is advantageous. 
[0067] Moreover, as shown in drawing 2 and drawing 3 , in order to form. the. contact hole ICNT which , 
: connects pixel electrode 9a and .the barrier layer. 34;;the part corresponding.to:this contact hole ICNT in - .y ~ r 
: - "rtherbuilt-in :light^shielding r although^the^protectionrf romd ightrengine--^; • *• r? 
• performance to the 1 incident light from the opposite substrate 20 side: insthis part falls a: little, with this* ~& »--^r*n 
..- reoperation gestalt,velectric conduction film -3b of the shape of anrisland: whichrconsists~of;the same film r;r 
' as gate.' electrode" 3a 4s prepared in *the fietdrto: which this built-in^ lightrshielding^film 41 issnarrowrand' r^ivrJ:^ 
v does, not r existinjorder to -rcompiensate ;±his':vAlthough such electrie^conductioh :filmr3bris nofc-a flight- * r :\ etr * } ^ ,^ 
shielding film, since it has the property which absorbs light, sufficierit'effectiveness is -demonstrated - , - ^c? *v 
_ _ . ^ . r _ ^vvK^rv-pixe-ve-nti ng a "thfa1:rs l-anti n*g n c i-dentH ightt^reac h~e s* -channel^fiel d^'a-of rT^F-T^SOr, HFarth.e r mo re*; re ven^Hfi-th er:^^ — ?^r-- : 
: a 'built-in? Irght-shielding'-film^l*. is^marrow; 3 in~this~way,' since 1 st lightHshielding j filmi;1:1a 'is;.narrowrand;is v ?not , """:^K' t . 
r>r . ^ 

c*<v. x B^the jpixel, ireneairfcoBtact-rhoi^ 

:tv to : x:^iO0068] >Although:adevel jdifferemGeriari siesswithithe ^operation gestaM ; exptained^above:itoi the^field? f whrchfe^i^^ 
r^r.met-data-line^a'iand^gate^electrode^Sa^by^icarrying-out'the laminatingvofrrhany >eonduo^^ 
; r TFT . arrayvsub'stnate^tO,- .the"<substpate? insulator layer^t'2, the 1 st ihterlayercinsulation film -4, and ^le^nd^;^:.-^* 
interlayer insulation-film 7 are trenched. By embedding wiring and the TFT30.grade of data-line 6a etc., \ 
may .perform flattening processingand grinding the level differenceof the topifaeerof vthe 3rd interlayer h: r k 
. insulation, film 8-or the 2nd interlayer insulation film 7 by CMP (Chemical Mechanical; Polishing) , . 
processing etc. — or the flattening processing concerned may be performed by forming in Taira and 
others using organic [ SOG ]. 

[0069] With the operation gestalt explained above, furthermore, TFT30 for pixel switching Although-it ^ 
has LDD structure as preferably shown in drawing 3 ; may have the offsetrstructure which does not'^ • : ' r* 
drive an impurity into low concentration source field 1b and low concentration drain field 1c, and You 
may be TFT of the self aryne mold which drives in an impurity by high concentration by using as a mask 
the gate electrode which consists of a part of gate electrode 3a, and forms the high concentration 
source and a drain field in self align. Moreover, although considered as the single gate structure which 
has arranged one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source 
fields ], and high concentration drain field 1e with this operation gestalt, two or more gate electrodes 
may be arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the 
leakage current of a joint with a channel, the source, and a drain field can be prevented, and the current 
at the time of OFF can be reduced. 

[0070] In addition, the insulator layer between each class which insulates between electric conduction 
film in the electro-optic device of each operation gestalt explained to the 1st operation gestalt and the 
following By ordinary pressure, the reduced pressure CVD method, a plasma-CVD method, etc., for 
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• example, TEOS (tetrapod ethyl orthochromatic silicate) gas, What is necessary is just to constitute from 
silicate glass film, such as NSG (non doped silicate glass) and PSG (Lynn silicate glass), a silicon nitride 
film, silicon oxide film, etc. using TEB (tetrapod ethyl boat rate) gas etc. Moreover, the thickness of the 
insulator layer between each class is about 100-1000nm. 

[0071] Since the 2nd capacity electrode 33 made into fixed potential between the built-in light-shielding 
films 41 which function as the 1st capacity electrode 13 made into pixel electrode potential especially 
with this operation gestalt and the scanning line is arranged, the before-it-happens prevention of both 
potential fluctuation doing a bad influence mutually can be carried out by capacity coupling between the 
built-in light-shielding film 41 and the 1st capacity electrode 13. On the contrary, in order to reduce the 
bad influence by such capacity coupling, it is not necessary to thicken the 1st interlayer insulation film 4 
between both. 

[0072] (The 2nd operation gestalt) Next, with reference to drawing 7 , the 2nd operation gestalt of the 
electro-optic device of this invention is explained. It is the top view of the pixel of the TFT array 
substrate which extracts a light-shielding film like drawing 3 here as for drawing 7 , and is shown. 
Moreover, in drawing' 7 , the same reference mark is given to the same component as drawing- 6 (the ,1 st 

. operation gestalt) from drawing 2 , and the explanation is omitted .„ - . 

[0073] As shown< in drawing 7 -,. with the 2nd operation gestalt, the.flat-surface configurations of built-in . > 
. v --light-shielding filmi:4^ 

r- -operation gestalt. More~specificallyr built-in light-shielding film 41 contains-the'main trackisection whichr^r rr 
-: intersects datarline 6a andrisiextended; and:theHobe projected alongxwith dataHinev6a*from'rtbetpai1:r^;^cc M i?x 
v - which intersects - data-line 6a./About other ^configurations, it is the ■ same as that of the.rcasetofAthe: 1 s%r&r %&'< 
rrr-: >~;roperation gestalt: ^.ts >n^*r*.iGr.v-:?v ■ t^ytzrt ^-mr^yy * r - ? '■ "c^-:«t?. r«3*r^tr:."v*; y.r\y?rr,r. U *^ v 
m [0074] Therefore, according to- the 2nd operation gestalt, the opening field of each pixekabout-the * ^ ^ 

; direction^which intersects'data-line^6a-ltke the caserof the 1 st operation gestaltrbyrthe main-tracks^ 
v : :v section of built-in: light-shielding film \41 vcarr be> specified, and, in? addition to,this,:tbe lobeuofcbuilt^in ^ : o r: 
:?r>. r? 1 Iight-shieldimg-film^lB?can prescribe --most^opBnirag^eldiS'iof /each^p1xeh/3b.ouit-.a direotion tin alignment iwithit^stmr 

r ^'- uiwhichxexists ahead^Mhis^lobe^Invadditidn^ 

:-r r :> r^nriore broadly than? datav-linei6ar it:is:reflecting^on thevinferior surface "ofirtongue of data-line 6a ,whrcb*r s -wrrzr 
h : ^-return. light's protrudedyfrorri/the^formationlfield.df'-the'lobe of built-in light-shielding film^Mar^andcGan^^cv^/ % 
reduce effectively the internal/reflection light and multiple echo light which are generated, inside the • 

/v ; electro-optic device, concerned ;;^;-" r :\r •v:>.*-\^- •-. v , v?. ;c-cr^ ri^ri: \ 

[0075] Here, with reference .to drawing 8 , explanation is added about the eleetricaL installation of the . . 
1st capacity electrode 13 and high concentration drain field 1e in the 1st and 2nd operation gestalt 
explained above. It is the sectional view which drawing 8 (a) expands the part which starts. this, electrical 
installation among the B-B' cross sections shown at drawing 5 here, and is shown. ^ ■■ * 

[0076] As shown in drawing -8 (a), it connects with< high concentration drain field 1e electrically -through ♦ ^ -?v 
the barrier layer 34, and let the 1st capacity electrode 13 be pixel electrode potential. Such connection 
is considering as "the thickness of the thickness > insulation thin film 2 (gate dielectric film) of the 
barrier layer 34", and in case a contact hole BCONT is formed, it is obtained comparatively simply. 
[0077] However, as shown in drawing 8 (b), direct continuation of the 1st capacity electrode 13 and the 
high concentration drain field 1e may be carried out to the insulating thin film 2 (gate dielectric film) by 
puncturing contact hole BCNT'. Although scaling of the high concentration drain field 1e concerned at 
the time of exposing to the bottom of contact hole BCNT' high concentration drain field 1e which 
consists of polish recon film etc. can serve as a failure for such connection, such an oxide film can be 
removed comparatively easily, if light etching is carried out by fluoric acid. However, if light etching is 
carried out by fluoric acid to the insulating thin film 2 (gate dielectric film), since the defect of a pinhole 
etc. may occur, the direction which connected the 1st capacity electrode 13 to high concentration drain 
field 1e electrically through the barrier layer 34 as shown in drawing 8 (a) is advantageous when raising 
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■> equipment dependability. 

[0078] Or the 1st capacity electrode 13 may be extended to the method of the right by drawing 2 and 
drawing 5 , and you may make it unite with electric conduction film 3b, as shown in drawing 8 (c). In this 
case, the 2nd capacity electrode 33 is similarly extended to the method of the right, and is made to 
unite with the barrier layer 34. Then, the 2nd capacity electrode 33 and the 1st capacity electrode 13 by 
which opposite arrangement was carried out through the dielectric film 42 in drawing 8 (c) also function 
as a part of storage capacitance 70. Under the present circumstances, contact hole BCNT' is prepared 
in order to connect the 1st capacity electrode 13 and high concentration drain field 1e. The contact 
hole ICNT is formed in order to connect the 1st capacity electrode 13 and pixel electrode 9a (that is, 
direct continuation of the 1st capacity electrode 13 is carried out to pixel electrode 9a, without relaying 
the barrier layer 34). 

[0079] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 9 and • 
drawing 10 . In addition, drawing 9 is the top view which looked at the TFT array substrate 10 from the. . .. ( 
: opposite substrate 20 side with each component formed on it, and drawing 10 is the H-H' sectional view : r 
of drawing 9 . ... 
•. [0080] In drawing 9 ; on the TFT array substrate 10, the sealant 52 is, formed along the edge and the 3rd < : 
i?.?3;.m light-shielding. film *53;<as a frame .which specifies* ther.circumference. of image 'display; field 1 0a*whi.ch:*w ^cwzr^ 
~<t ir - r, ; . consists-of an ingredient which is the same^as the 2ndiight-shielding?film 23por:is different is formed in w. 
xi r paralleKo the inside. -Thevdata-line driv.e'.cireuitvl Qlrand the externakcircuitfconnection^terminal: 102r ^ 0^ ;-r**r 
Wttsr ; . which driverdatar line: 6a by supplying a picturersighal to data-line .Sa^to ipredetermined timing are ? c ^cv*i-."?: 
* prepared in the field of the outside of a sealant 52 along with one -side-oftheiTFTsarray substrate: 10. ^^yt 
The scanning-line drive- circuit 104. which; drives-gate electrode 3a is. formed' along- with two sides which -rx&w** 
r?-*;:r* adjoin this one side;by^supplyingrarscan^signal to gate electrode- 3a- 

m thesbuilt-inHight-shielding film-4il; ; ihto*ithersGanning..line. If the . scan :signah delay, supplied :to -gate: vi.*' i 
i^Tmr ^eleetrbdevSa^does •not/become. a problems thesthing^dnlyw 

4- r5 r<circuite1:04e]:?cannotd3e dveremphasized^More'overvithe :data-line:idr:ive citosuit^^tmay^ 
mvcsrti rboth^sidesbalong^the iside^ofHrnageifdispfe^ 

m v : between the' scanningHine drive circuits 104vestablished in the bothvsides^of image display field 10a" is -jt? :-%f?**?v 
-: + > formed^ in one side in whichrthe TFT array rsubstrate ;1 0 remains^Moreover,: in at >l east one: place: of the\TV>rvm%# 
corner section of the opposite substrate 20, the flow material 106 for taking a flow electrically between, -:v\.-r=j« 
the TFT array substrate 10 and the opposite-substrate 20 is formed. And as shown in^ drawing^l 0 , the. ^ 
. opposite substrate 20 with the almost .same .profile as the sealant 52,shown in drawing 9 has fixed to^the 
TFT array substrate 10 by the sealant. 52 concerned. 

[0081] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling . 
circuit which impresses a picture signal to two or more data-line: 6a to- predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture : y 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0082] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with each operation gestalt explained with 
reference to drawing 10 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed Liquid Crystal) 
mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, 
a polarizing plate, etc. are respectively arranged in a predetermined direction at the side in which the 
outgoing radiation light of the side in which the incident light of the opposite substrate 20 carries out 
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incidence, and the TFT array substrate 10 carries out outgoing radiation. 

[0083] Since the electro-optic device in each operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a in which the 2nd 
light-shielding film 23 is not formed on the opposite substrate 20 with the protective coat. If it does in 
this way, the electro-optic device in each operation gestalt is applicable about the color electro-optic 
device of direct viewing types other than a projector, or a reflective mold. Moreover, a micro lens may 
be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. Or it is also possible 
to form a color filter layer in the bottom of pixel electrode 9a which counters RGB on the TFT array 
substrate 10 by a color resist etc. If it does in this way, a bright electro-optic device is realizable by 
improving the condensing effectiveness of incident light. Furthermore, the. die clo IKKU filter which 
makes a RGB color using interference of light by depositing the: interference layer to which the 
refractive index of many layers is different on the opposite substrate. 20 again may be formed. According 
to this opposite substrate with- a die clo IKKU filter, a brighter color, electro-optic device, is.realizable. ; 
[0084] .This ;inventiomis not restrictedto. each operation gestalt mentioned, above -/and. can. be ^suitably ^ . 
changed?in the range-which is not; contrary to the summary or thought cof invention twhich can be: read in> 
a, claim and;the-whole*specificationvand the. electro-optic. device accompanied by -such; modification. isr 
talsoicontained inrthe technical range of this<invention; v ^te^r^it*^^ kv yac r; -r.^i* 
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damages caused by the use of this translation. ; . , 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the top view of the pixel of the TFT array substrate in which the light-shielding film in 
the 1 st operation gestalt is extracted and shown. 
[Drawing 4] It is the A-A' sectional view of drawing 2 . 
[Drawing 5] It is the B-B' sectional view of drawing 2 . 
[Drawing 6] It is the C-C sectional view of drawing 2 . 

[Drawing 7] It is the top view of the pixel of the TFT array substrate in which the light-shielding film in 
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the 2nd operation gestalt is extracted and shown. 

[Drawing 8] the sectional view ( drawing 8 (b), drawing 8 (c)) (it is .) showing the sectional view ( drawing 
8 (a)) showing an example of the electrical installation of the 1st capacity electrode and a high 
concentration drain field, and other examples 

[Drawing 9] It is the top view which looked at the TFT array substrate in the electro-optic device of 

each operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 10] It is the H-H' sectional view of drawing 9 . 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field ■ 

1d — High concentration source field . ^ - 

1e — High concentration drain field 

2 — ■ Insulating thin film (gate dielectric film) > . > - • ■ 

3a — Gate electrode .. . . . , -. 

3b — Electric conduction film . .-j. . . ; - , . . :« . 

4'~i'The 4 st interlayer insulation film : . .^.tvnov- : l3 .jst w^nr**:- ^» 

6a — Data line ^t v -\ <r *"'.*.:•«.•». v,*- • 

7 --The 2nd interlayer insulation film v.- vr- ■ .? 

8 — The 3rd interlayer insulation film j >: , 
-9a — Pixel electrode • - > ." ; - .i. 

1 0 — TFT array substrate < 

-:1-1a-rr The 1st light-shielding film - 

-12 — Substrate . insulator layer - >■ -v . 

13 -TThe Istvcapacity electrode v: 7 f.: ' ^ . : r c t v ;j : v „ 

.^6 —^Orientation film . , ; ^ :;?!■:-■ r.7..\*.* ■ • - . .. 

»t20j— Opposite.^ substrate, . ; - '*r. -r< r\ ..... rrw . ; 

21 -— Couhterelectrode ^ ; : r v 

22 -^ Orientation filnri 

23 — The 2nd light-shielding film 
30 — TFT 

33 — The 2nd capacity electrode 

34 — Barrier layer 
41 41' — Built-in light-shielding film 
50 — Liquid crystal layer 
70 — Storage capacitance 

SCNT, BCNT, ICNT, ACNT, BMCNT — Contact hole 



rvrT- ;-;r 



: -.iiXi ^••orientation fdrn 



[Translation done.] 



-17- 



(19)B*B#fttf (JP) 02) ^ ^fl ij% |^ ^ # (A) <ll)ftfffflK&W#*» 

#^2001-305581 
(P2001 -305581 A) 
(43)&WB ¥^13#10^31B (2001. 10.31) 



(51) IntCl. 7 
G0 2F 1/1368 
1/1335 
G 0 9 F 9/30 

H 0 1 L 29/786 



5 0 0 
3 3 8 
3 4 9 



F I 

GO 2F 
GO 9F 

GO 2F 
HO 1L 



1/1335 
9/30 

1/136 
29/78 



(21) tH8i#^ 

(22) mis B 



«£-.r ****** ■*.■■■»*; *A • '-.TjC.* 



w&m*. »*a©^12 OL 



5 00 
3 3 8 
349C 

5 0 0 

6 1 2 C 
<£ 14 H) 



f-73-r(#%) 
2H0 9 1 
2H0 9 2 
5C0 94 
5F 1 1 0 



mmm\zm< 



15K2000- 122602( P2000- 122602) 
¥f£l2*P 4 24 B (2000. 4. 24) 



■li.'.-a-t.-. ■ 



(7DWIPA 000002369 

yK$Mmm&.mrm 2 tb 4« 1 ^ 

(72)fg«# w > 

ft&»is«*it*fcaTB3#5^ -to 

(74)-ft3A 100095728 



Jft»JCfciR< 



(54) istmo&m] nm&mm 



(57)" [££>] 

[**^a] tfttw»« (1 

o) ±tc, h^«s (9 a) mmmm^^-i 

yJifffiTSTFT (3 0) t, ^©TFTtC^Stlfc 
x-^H (6 a) tZmPLZ. TFTOy-Mi (3 

a) «, sii»i:&ti;Msn, 3t*»s*tos^ 
h7-f^*©rtj«a3ti8i (4i) icsaasna. 

««tl»|-K*^&*JBl«*m« (13) fc, ^2^ 
MS (33) (7 0) tfflWcSn*. 

$2$ft«Sf*. tiS^tt^f 1 (11a) 




*#IS 2001 -305581 (P2001-305581 A) 



(2) 

/ 

[%mmi] mm±\z, mmmmt, nmmnmz& 

- hnm\zttVTmr$mmWk&frVTmm2nT&r) b. 
-d &mmo m □ mm & f >n. < 1 t> m \z mit? % mm 

mm±mmytm\t. tam^-bmm\zmm^tixM^m ■<> 

ixx h -/mzwuz z. t&ttWit-rzm i k 
ib®©*^^^. 

mfr*>tzz%i i®mnm*:^tswm®mzmizffi^tcz. 

£ * ^arr s <K B i*m« £ s k « a x £ o . 
ttriB#a§ft«. HuiB4 j r^««cbisi-)g^^»/«£?>m2 20 

nmm5] mmmfa-tx. mmmby>zsx?o 
Tmmiz&m2nmmmmh7>i?x?(D'j>ts.< 

^^•^ffi^^SflSBaiSffl'W^^XB^^^XttZ h.7 . 
^:/tt©gStt©TB^MWc«AT.43 9, . • ■ 
MfBfg 1 WfBlS*^;ffi{cS»E^tlTp^« ,. 

®mffit$n, iWIBIg 2 «®a«i!ufBTIf igftJSItCjg 

IB«CO«a^^gM. so 
[«t#JH6] ' HtffBTJWl7t^«, iB^^^«rtA^ 

r-®femmzMti*nT^zz.t&&mtrz>m>£m5 

(c3B*©«^^gfi 0 

K J&TffiB±Bj6ttR©»Jfc»*J&> 6 tt*tU $ fe^Z. £ 
5 Xte 6 KIB«©*Stftt¥S«. 
[»*S8J HfIIB#W^*«« ^ffiWlcmTSfJlBx- 

^^^*?¥ttL^^H(rfB±«ig7fejiic«^?.^(c : fo^fie 
sa. 

[W*« 1 0 ] SflfBSfflgfttt, TiHWfc^TWEy 
Mil] l»iS±HjSE3tt«tt-. ¥®W(c^TmIffi 



2 

[gft^g 1 2 ] WIB^UJWtt. ¥®WtC^TS9?Bx- 

*«iiB?Lanfcfflm*i»<i»aE7 i -^i»©««*B5it 

[fBW©PifflftIft93] 
[0 0 0 1 3 

**K»#5£©«»#¥£«©a*#»KjRu mzm 

y^>ym<DM9&h7>z;x5> (Thin Film Tran 
sistor:^TjiS, TFTiW) i&ia^©^Dffi^ 

*««T*«ftiR£*...»«±©«B««*K:«Afc» 

[0 0 0 2] .. 
ftrojfeSEfcStf**©^-****, StOTF Tj5*V h 

§t FT®y- bust bti 

a > m £ m H -5 -Z. £ ifi^m £& 'fe'Tv. Mi' 

^rtr t 5 s . n i; < *««-.©.* u -> y a 

[0 0 0 3] ^o±3t;«^nfcM«^LttS 
tfiwsnst, TFTij;t>ttitsn, 

#3 bet f t© v-x- h >m&ftLTwmnmiz 
««&sn*-. *lt. x-***fl-LT©Bi*«#©tt 

frt>n>5:^©T> TFT?;^tT«IS$n5i»I^© 

^©*>«®t^n7 t ci^raj:ofe®^tcsBtr B T 
.tM^ijio *ae**»#jjp3na©*«— Kwtf**. z. 

m-mmm «mtt©#'j 
[ooo4] ucicf^gitfi, ffli^ig 



ft 132001-305581 (P2001-305581 A) 



(3) 

3 

[0 0 0 5] 

HP*fb£iii&3 (BP*. SHsSiKiSI^T, 
[0 0 0 6] L^L B«&3Rfg«|*ifc:iitr>T^ 

«tntf, ^©.fc-ptttwty^HsfsojfisiBP^bK^ 

iiMttiiy^. tut, -5 (cyanic 
[0007] m®(D£v\zttfamm±<Dmyt& j $> 

+#fcfr'5;:£ttBJiT?**. BP*, ^ottwtctn 

,£#£5. in AT, ^WJc^te^fecQAMTt, MOft, 
TCft^AMlciATSt, 3H£«»J|tKJ:DTFT 
«fc«KSl&fc*§l#IS;iri^3IWHA%>**. so 



4 

[0008] *fBWtt±5Boraiajac«*ttsnfct><o 

tt««3t**«ft««f « - 1 £«■ tT -5. 
[0 0 0 9] 

[^s^«*-r-5fc*«#&] *ftw0W/M&mmi& 

t*ti»Ey-hMt»jLT.«|RWMMi*^.LT*Ji 
SftT&D J.^ftH*OBBP«**^< tfegB^Wtd 

So 

[0010] #5BW©««tt*g«K<tfttf. - Mi!BL.&- 

«K3&»6*t*y*-rM>JMit»A*.: *Uff«: ^©y-'li*: 

0 * *4a.*> J)Mtittfl?.±Jiffi3t R ft 3 .< £ : 
C TflOiC© ± 5 icy- htt&Stt£4^$itt&Jlllft>& 

££tf3MH4©# U v 'J n >K*» 63St*j£aHi-Ctt»R 

isft^^a (sun)' T»«r*ctK±o, y-hm 
s £ # t * u -> u 3 >R*i 6 Pfiic-r s c t <t mm \z 

U 7*^nx h-^©<£M£ftfci«n a p&©H»«^ 

[0011] stc*»w©«M^ggt<tft«. y- 

*, #b m <d# m a m.® £ m tf ^ ^ t t> 0 
^y- h««o»j«$ftT^a^«[«*fijffl lt, mm 



*#gfJ2001-305S81 (P2001-305581A) 



(4) 

5 

[0012] znaztinz-T, fe&f&zmtez-tmmft. 
isxt>iz : &m$iW'simti.±.mm%.m\z£io, mtb<Dxm 

ta*±J18ftRK«kD#H*©#BBP««*«j£-e#* io 

fr%m&\zwfo^z>z.t\z&v)mfevii&-e$>z>. ^®<t 

*»t*Jtftltt:«J:*=i>h77. hJ*©«T*6&ikT?€r» 

h 9 > S?X* O^lr *;HR«^<03tX*t fc: «t * 
V-7>i?X*¥f&<D'£fc\Z&-3<7V vtl^^UT- h- 
jr*l»tt=f-^ b©fg££<gl)£Tl*-g>o 
[0 0 13] £U:©ilSS. *389i©«Stft i i fc £11K:<fc 20 

»Jt*itH«flcH»iia:*»T*/-b'35»'"ba3itttlB*lfl ' 

io 3 ■> f 77 h jt^ii)±$..n.fegs,ft©iia*^ 

mttez.- .f* 4..... f.. r. •• .. - >(.••. ,,v. 

[0 0:1:4.1 -«.fc©.$0 <v£*«.£Jtfa* J^&tUR, ... 

7-fi&tmmm&£,<Dmizmm2nTbJ:^. . 

[00 15] ^B^WtMfgfffl-CiiT-a, m 
[0 0 16] £©J8*K:J:ntf, Xh7<y«CW5 

ia t ic mm £ ■& * c t #t * * . 

[0 0 17] **WO«a7tf fttt 

[0018] io»fitk:«tntf. y-h* 

[0019] z\<Dwm®mzmz.tcMm-?&. mmm 
mm t m$mm h 5 > vt. ? t z f mmm?* <*> raw* 

■ SMKflATfcO. flftffi3HX$fttt. WIBfP B 1«*l 
[0 0 2 0] COJ:5K*fiKTntf. y- so 



6 

hmw.<DMf$.znT^t&^&mm<D}mnmmz, y- 
h mm tm-m& 6«t5JBi ^ftma £ * mmmm t m 

*«irr*fc»t*«& 5 Fiii«**««T*i.t3*««* 
tt*!as»«c:i**-c*-5. fit, rpfflmmmMtfLvsiz 

[0 0 2 1 ] d JiUfltftBltt. 
ty-^^t©W(caH$nTfeJ;^L, a^h5>-^ 

7. ? t * rmmm t © n \zmm s nx t> «t ^ l . y-* 
Bfjiesi£±T\ Hjwe«(»h7>v7.^©Teffl'j(c 

EfS$nWfB»Kh7>v s X^©i^fj:< tfc^^Wffi 
JJSttESSII^eiTB^ftfttXttX K7^ y«© 

■frtsnx.tik^i . - • :• 
[00221 z\<D£o}zmf&&nii* .^Mmmmt>mm- 

Xl7©X*. »^h7>v ! X5'.©T)ifi!l^e©M07 l fc 

©T^K^)«5§»^tbTfiJfflLT. #ffl^»&«^ 
[0 0 2 3] ^©J;e>iCT^3i7t^^«x.T«fi)cf'5« 

a^mft tr ^ t $ nx ± 
[0024] zcommiz^nn. mmm^mm^za^ 

<Dmmmmz&zmmm&^s&W}m&m(Di£ni<L&!£.^ 
tzfemizmzmmLT. -rmm^t^it^(mmmB.^m 
mzmfemmzT'^z. 

[0025] ^©<fc 5 \zTmmytmzffiz.Tmi&?z>m 
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[0 0 2 6] ccDJ;5tr#lj&Tntt\ A9TO*±Jfi£.ft 

% z. t *ymmz*®M±TZ 
[0027] ±^<nmm^m^m^tzmmxit. mmm 

[0028] z.<D£?\zffii&Tntf, &mm<Dimnm 
^(Do-hy'-zmzmfizmmitnmisT. wmmmz 

[0029] ^©»-&ic«Htc, Butes«^»ta> ¥B. 
[0030] ;i©j:e>i;:iijrtntf, #®*«#^dm 

[0031] z.nm%\z\f%.\z. mtmrn^m^ 

lfcJ§^*tTfc.3:*svcj :j V - v.v. v;,i..- • ; : y . 
[0::0.-3..2 ] ^cD..J:o tx«fi£-rn«, ¥®Wicj|Tfttt 

< ©^Wc) PfiTT^ Z. tX\ ,^IA«, . H:£#> fflM 
[0 0 3 3] *«W©«S53t*S«©ffiO*«T?tt, ttt 

m±.mmytmz, ^-mmizM.xmmy'-^miz^mLx 

[0 0 34] roiBttCAWi. ±»«5tK©*»«K; 
iO- x-**iK3£l£T£#faKoi,>T©&igi§©iBP 

[0 0 3 5] ft, £©«fc5fc&m«£»tt-f»::±JiJSate 

sMis-ra^tT, x-^^ir^ar 

«kD«J£U 5*~£||£»ofc3!rit!)lC'2frvr0#H*® 
[0 0 3 6] HOJBflJTtt. i»aE£ffl«tt. ¥SMICJ1 



(5) 

[0 0 3 7 ] COiptflWE-fntf. 

(HPS, ±JMBttgl««»jjtSnT^»3!i:lf»1R*) . SWffl L 

[0 0 3 8] *^^©^©«t5^fflS^ft6©fiJ#«^ 
[0 0 3 9] 

20 imwomffiw&t&i.ErF* ^■mm^mmm^mmi.z 

ftmmwzm£> B mw\zmmLfzb<Dx&z>. ■ . 
■-. [0040] -oss: i mmwny *5m<v% lmmmmiz 

(Dmmmr&mgKDmmmoiw-mmx&r). @3ii jg 
30 ^tm^mihLx^TTFT7u^mm(Dmm<DW-mmx 

3b<0, 04lt 0-2OA-A' KBHT»0.' B5B.: 
ia2©B-B' BrBiTfeO. @6(f 120C-C 

[0 0 4 1 ] 0-1 ICfcHT.- *H«fi»»K*lt*«Ut* 

nrcm%.<Dwm\t. mmmm9 at%m.mmmm9 a* 

®fltSfeii»©TFT3 0;WJ$£*rCi39, 
io ^M3n5f-^6 a^STFT3O0V-7i: 
«««C**SnTl»*. x-*»6 a[c*#&friii$; 
I^SL S2, -. Snli, ^©IffllC^MS^ICttlgU 

mlx. >f)\'-zfmzmm-rz>j:oizisXb&\,\ & 

tc, TFT 3 0©y-hM3 att. «KRiBf*«t5 
tHJR*{c*tt©3|t*g|^5feO. Hit, «-?>Jtcafe 

rtEii^)S4 i*»af*snTi»*. w*>. xmrnmrnx 
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LT, Z<Dfe&mtLT<Dftffimftm4 1 \Z. W\fe<D5> 
-f5>^T, /Vl/T^C^ttft^G 1 . G2, -, Gm 

WmnM%&\%. TFT3 0©h-K>l;taWi:Ml 
$nT*3D, M*yf>^*ff*5TFT3 0S-!t 

a*&ft«3ft6i«H8^Sl, S2, -, SnSIS 
ftffSl, S2, Sn(i ftffl&K (WET*) 

mc^i;TA#^©Mi@7£*^*i*£n, i#tbTt 
a^«7 oa, tft 3 o© >*u >r >£.. igtcwaiTa 

SrflMcU ■««StH*«|.THft«ttC*i:a«lTW-.., 

a. 

[0 0 4 2] 0 2K£^T, t^gffflTFTTI/ 
-TS«±Ktt. 7hU?;M*fc*ftCDa9!ftJHIttt&9 
aiWBtf5ftT*0, I*H9aOli0^l:#* 

[0 0 4 3] it, *i#ila®5^0>fSWOO 

tc. nfc^*tt©# u -> y ^ >g& 

*§3afi. XhM ^«Ort*aE3tl«4 llC3>*^ h 
*-^BMCNT^LTi«*n5. ^©J:5tC |*| 
jftSftK-4 1 £x-*tt6 ai©3£gT*«»3Tl;:tt* 

^ + *;HB«1 a' lcy-h*S3 a*tt|SlEB3 
ntI^M-yf>^fflTFT3 0 WWLll Sntt^. 

[0 0 4 4] 13 IC^f <fc PC, TFT7W *S 1 0 
it'TFT3 0©TMlC»tt&n*J6lifi3fcBGl 1 a 
fi. aRtfrt*J63ttl«4 1 5 

\z&?vuzMf&-znT&r>. z-nzomytmizkio, # 

©lite. B2fttfB3KttH*SttT^£^J&*, ft 1 £ 
«1 1 aRtfrtBjfi3fcK4 l*6«t4*ftt©*l!lP 



(6) 

/0 

[0 0 4 5] 0 3^e.0 6lr^-TJ:5tC, BlBftWl 
1 ate. TFT3 0£TFT7U-fffl£l OflJ (04A» 
b0 6*. T«) *»&B5tf Bl&ftKl l 
a te. TFT7KSS10 ©BB^SBSte^ rt» <=> © 
•B9Jfc£B3fcU £©3fc£S"2<3teBiB»;:J:0TFT3 
0©^7B#©U-^*^t^HT'TFT 3 0 ©#tt*^ 
fl;?-S©££8&KI*JkT*. CC-tS&BlBftBl 1 
ate. t&JAte. CVDX(4^75"J>mi3Mb 
fcT i , C r DA) . W (9 > 97.7- 

io » > Ta (^>^;U) . Mo ( ; E'J7*y» , Pb 

<») B©»M£&B©'5-fc©4>fc<£fc-:3££tt, 

BJPte, «»IA«5 0~3 0 0 nraggTJ5l>. 4#C, ft 
«5S©#7-B*ffl©:/a5?x£*«Tffi»©*«3fc9£ 

StfiicT-Sii^lcte, «j©«a3t*S«*»&yjXA<S!& 

©T\ ^©«t'5tCTFT3 0©Tfl!ltcmi 1 a 

20 [0 0 4 6] «, Br2ft>5H6£3*T&'5fi:. ftSSj& 
3fcB4 1tt, T F T 3 0 tf-^» 6 a .tCHtfllia 
ntHS. Ajft]B3KIK4 IB, B-lB3fc»l 1 aiH* 
- - . ' fc. If 50~3 0 0ri rrtS«©«lk^^JR-S:^ty; # * : - 
; &B">tJ.+Hf b***ve^S.--.1Sc**tt;'.=^-;.r;i: » 

• : V-**§!6 atra«fCo ^«.5i0~'5-.0i0:nmgS.©A.l:«£^V3^ 

..«.,.«. B^&fc$e . i - 'iiv i : . > . '< : ■,,•(; !v.r:. .'i. u Vi.-.»/U«S 

,. [0 0 4 7] 04C*t J:a.lC;- TF-T.7H StR.l 0», . . 
±T, T-^l6aH, n>^i7 h*— MCNT^ 
LTB* U > 'J n >K*> & fc S ¥^ftJl la©55 

[0 0 4 8 ] 125 tC^fJc^lC. H*Sffi9 a " ' 

tt, "tTpmiO-«fc5A*U7M3 A^mt^,Z\t 

^BCNT^LTf*fti 1 a©-5*.«iSSKK> 

&#i eCtawi:8Ssni^5. u©±5i:n'j7 

I34$ffl^5^il:i0. Iflg9atTFT3 0 
**j«-rs#J»#» 1 a t©ra©gWE«t*^A«l 0 
0 0 nmgStcS<Tt). M*IB*— 1?©3 

-;wT?*tt-r*a«WB»tt*[g*Lt)t?jt«!W/hs© 

40 — o©E?iJf e c=i>^^ b*— ;H CNTStfBCNTT 

tUZo *ftr^©J;p^:A*U7«3 4*fflnnH 3> 

(CfelS&tP. C©<t3&n'J7I3 4(l «ajA«CVD 
(C«t0^fi)cLfe««tt©#>J ->U3>Rd»S&*. *t» 
IS. CVDX«iAyiS"J >ytr«to^tfcT i , c 
r, W. Ta. Mo, P b!?©iSla$£&Jg©5 -£©4>& 

frits.*. Z\<D£o ftffilR£&JRft> 6 
so 0. AU713 4S*B*©UBP«*©— **as-T4 
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3 4©^jp«, WAtf 5 0~4 5 0 nmiat^W. 

[0 0 4 9] ia6{C^-TJ:5IC> Itt©y-Ml3a 
tt, ^tt*l^«ta^l*lKig7tK4 1 \ZU>5>>; b*-;u 
BMCNT^USiSnTl^. 

[0 0 5 0] 02*&i6i:stJ;3lc. ^-htt®3 

2§;M1I3 3<h^§ttt&il4 2£7>bT*tftEB£n 

fcsaat: (02#og) , f«si7qiWi*snTn 

[ 0 0 5 1 ] m 1 1 3 tt, .tlt#I4 2 

2ntc3>?Z ^-Jl/BCNTCDitS^WUTl 
3 4iI»«l/T*t) (H5#M) . A'J7JI3 4£* 
«LTI*iS9a t«SSnT (IHHfK: b £ htf 

-;pb c NTT-* jig h w>mm i 'ets^n- : - 

T) c- *»3 . * ■ : J -I. 45 . «•;. •. 

[0 0 5 21 SB2'#a«a.3'3-tty 3:1/9 9;b.-fc-r )V.S 
.JCNXS^l/titttffl* 1 &%AR 1 1 a taasnx. 
,(B4#HR) ... 1 *ftMtJ.-.l a«< 

a#EB£n;fciSa^a^e>*©JSBKi£t9: . 

sn. 3t*fijRt*«WK«i»anT. s^tfii^n 

So BPS, 12§ltl3 3(t JBlttXRl 1 a\Z» 

tt, SSl*3t«l 1 a*», aaatbTaat"*;' 

T, B&3^a*frSajZZa&£@&£-nsai&ft£ 

1 1 atf»«Stt*je«ffi«2:LTtt. TFT3 0£|g 

afeftlr*. 

[0 0 5 3] f«gi7 0©Ij§*#®|4 2tt, a*t;ftR 
ff 5~2 0 0 nmgg©Jtt£l$i$^S i Nx, SiO 

n, h t oi* 5 ns. 

[0 0 5 4] H4*»6BI6K*-rJ:3K, 
tt, WiTFT7KMl0t, cntCttfaBEBS 
n«aWttJtrtJ«R2 OiSrffiATl^. TFT7W 

sfiion a*tf5££«, #:77,sis. v'j=i>» 



(7) 

A? 

1S*>5fcD, **fil»«2 0tt, a*.«#5*»«-S>5£ 
S&fr&ttS. TFT7K1S1 OKtt, ia*ttSi9 

-5. lStl9alJix.H I TO (Indium TinOxid 

e) a^t*<oaw*«tt»it^6**. £fcgEftiii 6 

[0 0 5 5] ftfi*, *tft»£ 2 0 Ktt. -tO^ffifctto 
T*fft«i2 lJOtiSlt^nTiiO. -^©Tfi'JtCte. 7b' 

[0 0 5 6] TF.TZWifilOKB, &H3fi*1S9 
a JC»«T*ffi«K:v 9 a y^->!fU 

aT*B«*-f 7f>^fflTFT3 0**»W6nTlrV • 

[0 0 5 7] »|ft*«2 Ofctt, Il:14*5i6 tZnk 
-?Jz5\Z. t&^ttlK^teX h5-f ^«OJB2a0til2 3 
26 &WllitZ>£.v\ZLXh-&\ / \ ZO^oUffitfLZUZZt- 

r\ *ffa»«2 oMfr*><o-AMfflztt-rz>myt&£vm 

i .? [ 0 0 5 8 ■] ZL ©<fc .5 (ca^-S tl, • Ptlt9^a t*Hwli 
112 1 £ j&«**ffi:r CBIStlft^T F.T7.HI 

sio t»iRia«'.2 0 t<Dmizit, qkmn^-jimzz. 
d h * n/c a m (rtt^*^ a© -a t * a a a 
an, aaas o**»j*sn*. iiisoit ia^« 
30 ^9 a^erom^EPinsnT^^^iiTErfiiai e 

->-;U«tt, TFT7HIS.1 0Rtf« 
I^S«2 O^^new^jaTflAO^fc-B-Sfcfe©, «BJA 

[0 0 5 9] St. ij|IMyf>yfflTFT3 0 ©T 

tea, raaaai 2*«Kij-6nT^4. raaaai 

40 2tt, JSlMRl 1 a*6TFT 3 0 

\Z. TFT7WSS1 0<D±m\ZMf&.ZnZ>Z.£\Z&. 
D. TFT7 V^WSl 1 0 ©«ffi©W^R#tC*3tt-5^n 

j5fea«ta*«na-eaa^-fy^>^aTFT3 
o ©aa©*fls&a±-r4«as#r *. 

[0 0 6 0] B4C*l>T, i*X<7f>7'lTFT 
3 0I1 LDD (Lightly Doped Drain) aja^WLT 
*30, y-htl3a, m&y—hMM3 afr<b<DWift 
CiOftWMSnS^Il a©ftWI 
*la' . y-hfl3at¥i#Il aiJffiifS 
so y-htt*MS:^trtt»»«2. x-^»6 a. 
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1 c . *m#m 1 a ©K«KV— *«* 1 d Mtf t'itSig 
g H H" >mm 1 e SfAT^5. i«jgg H U-f >«* 
leCli. B 5 3 K«»©HSlS*tt 9 a 0-5*. 

NT^UX;X'J713 4£J:D>f>|ftSMft£nTt»«. 
[0 0 6 1 ] H4^?>06 fc^-TJ:5JC, y-hW13 

h^-;n cNTa*&*»j*anfcSRi nisjtt* 
ji*iK4 i*t»js^nT6t), rt*aEjtnt4 i±c«s 

n'J7I3 4^ffli;-53>^^ h*-JH CNTR 

cnt tm& $nfci2 7 nmm^nx^. 

*. SB2JBM*fi««7±fc«, f-^6a*«$n 
T£D. ;i©±tCteSfC> A'J7l3 4^©3>^?h 
I C NTtfMrfLZtlftm 3 JBN*fi*lR 8 *«»JS3 

[0062] &s±mwvtz£oi<z*ni&Mt&izj:n\s. 
mtmmzfrv-T-mm-zntzzim- mm) z.*. 

•errs C?i:,fcHi*fc3feSB»-& U-ccartKajfeBlifat-tea :.. 
*«tt©#.U5/Jj3>g6£fc; 10~20Q/ 

%&ftK4 i*ntt*iatBtiiiti 1 acfflnsnsii 

ftftS!Sa#IRT*ntf, 1 0 Q/D c m2^T©{£ 

l>OT, x-*tt6 aK^jg-rs^fSlfc^T© 

#H*©MPffltf£l£tf5;:.£:&«I1il£fcS. 
[0 0 6 3 ] 5SKl*|SMfi»ffi»C«tntf, y*- h«ffi3 a 

SrfiJfflL-T. y-h«ffi3ai:|iMt«:SSl**««l 

3iut«§i7o^i)*tf^ z\<Dfztb, &wm 

fc. ittl7 0(l 3PiBWC^Ty-h««3 a* = . 

mmzmm-v^Zo sdat, £©j:3fty-h««3 a 

©»J*SnT^£trMBtt£f«JfflUT. TFT30iiI 
«*9 a££»«M-*fc«>©:i>** h*-;H CNT 
£P*fj?LT#-5 (BP*,, mm<D£5\ZZ.<D=l>?i7 h#- 



/4 



to . 

[0 0 6 4] *ggJfi»j»Ttt»K, g 1 gftttS 1 3 
tt, y-MS3at^-l*6ai9. f 2§iil3 

y-h«®3 a©^^ffC*JltSyi^->^.>^fC^M 
£iQx£f£ttTg 1 g&*B 1 3 £Pj$T'#. A*'J 7H 

3 4 ©^P#^*5tt^/^->->^(c^£&ia^.^fc 

10 ra2SitI3 3?:MTf5, TFT 3 0 
©TfflfcEBSftfcf&lttttBtl 1 aS. %2$Ktti 
3 3 «rBj£*4fcfc:S£: 3 0 0tlTfeffl 

s&gfe&V*. . ■ 
[0 0 6 5] ^n^triP^T, ^-Mi3a, TFT. 
3 0*¥S±T^6B5fijKi63tBt4 lStfx— a 
tttfiCSBlXXHl 1 atCJ;D> yp^i^^ffljlOJ: 

[0 0 6 6] W..H3K*'Lfc«fc3Krtj^3tt«4 He 
IBofcflMKObiTtt. fSlligftlKl 1 a©8E&i|g£l*l 
■•i • j$83HR4 1 (DEiMtt) fc^/hSKbT, « ljgft. 
' Mil aii^liit841<OI8».yMSS;H 

1 1 h ©*WS L>*». ,-.S©±S fc«««»**l^i«|^«aBfcgN d si 
■ , K»ofc*«fcotvr«;'i.AI**3Wfi«a«»4 Ij©^;. 
. . j*«*A»6tt*Ull/fc.* li&HBE 1 .1 a OllTSWt 

30 s. £©±3fci*3j8H63te|gt4 1 £36 1 ffiftlBt 1 1 a 
J; 0 %>— 13 r> ±% < MtfZ-?Z> t : T F T 7 U>( S« 1 0 
<=> ©M t> 1 jEftBS 1 1 a ©UJ&«i&J9> 6. tt* 

tt5Ufe^)iKji7 , £lg4 l«»TR«*T*^tT, ^R«m 

T*liSfi^ffi©«^«WfiJT-2.^o 

[0 0 6 7] %.fz.m2%.zsm3iZ7jkLfz£o\z, mmm 

40 @9 a«h/N*'J7«3 4 £ ^ >^ ^ h*-;H. 

113b^, ^©«lcjg7t^4 l**JSnTfiFftU&^« 
WKKttTlri*. i:©J:5a**il3 b»4aE3tWTtttt 
t»fe©«0, 3t*!ftiR-r*ttH*«fo©i?, mtbOAttX 
«JTFT3 0Oft^H*l ai'HJjg-r^WSrPiJh-r 
50 «±Ttt+4J-tt3S**ffi»r«. 3Efc. C©J:5KC9jl 
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m^nr^u^ (}gn$-t*£<&g«&^) fc*. %\ 
[0068] &.±mwvtzm&MmT°\t. %w<Dmmm 
o . T^tfiiiiK 12, ii juniftRit 4, 12 nm*6st 
m 3 iFfl^n 8^i2 7 o±i©ai$c 

MP (Chemical Mechanical Polishing) ^SUXffiS 

[0 0 6 9] 5gK£*±WWLfc»fc®ttTtt* H*^<T . 
. yf>^fflTFT3 0(l U < «0 3 IC^Ufcfc -5 
KLDDflKSftHPO**, ftI«V-^i*lbRtfIi 
S F U-f >** 1 c lC*tt«®JT5&*£fTtofc^*7 
-fey hHfjgft£FoX<fc^U y-Hl3a«5-W>5 

fc*y-F«ttft^x£tuxifiiigre*«wfttf£& 20 

tStJP775'f>I©T-FTT»oTt)J:^. ■ 

" mm *mmBt9>*zMtov a MmuH&w« :mb«-i • 

... . e F,mC'lfi©*EB.U^ 

ta*x*s. 30 

[0 07 0] W. JBl 3Mt»JBftW©lTKKifl"r4#« 

IRHUUIB. flRfcT, MffiCVDii, 77X7C 

VDafl:±0TEOS (f ^-IfJP-^V ••> 
ijy-h) #7., TEB (rh7 -I?JI/-#-M/- 
F) ^7f*ffl^T, NSG (/ > F-T'F • y'J^r- 
F • iiyX) . PSG (U> • ->'jy-b • #^7) & 

i'ffli/ u h # v 7E i<t-> u n ym^m^y u □ 

10 0~1 0 0 0nmlItW. 40 

[0071] *n«s«*ffiTtt#ic, ®^«S«{it^n 

4 l £©Mlc. B5£«4i):£Sft*8 2«fM«3 3j&*K 
■SnT^iOT?. ftjttBftlU 1 iSlMlll 3 

[0072] m2mmmm) #f~. h7s#bbut* 



Hill;:, B7tt. 0 3 <h[^«I;:il7 l clSlfttfiH3UX^TT 
FT7 , H'a«OiB*<0¥ffiBn?»*. 07tc43 

[0 0 7 3] 0 7H*-r«t5H, &2£*#S6Xtt, $ 
i£9$£:. x-**6 aCm SW^f-^SB a 

[o o 7 4] ^^T^2*M^si(c=tn«. mmmm 
m<Dme>tmmzftmmftm4 1 * ©^gBicjcox- 

M^T^, iniCjDxTrt^il7 , filM4 1 ' 03gm«»C«t- . 
0, x— ^^6 a t»ofc*I^(Ct3^T©#H5g©IBP . - 
fMt®*¥£££r?£«. ■£ tT, ^©^tBgpj: 0 feife 
(C$>?>n>^i7 hJjx-;i/ACNT#jfifCOliTtt, x- . 
*i®6 a(CJ:DS%-rnaJ:^. rtS«i}¥;l«4 1 ' 
©^tBSBtt, =t—9&§ a J:0 ! b«l£Jr^SnT^* 
©X\ R03t**rt»*3tR-'l 1 a©|gmW©»*SfH«*» 
5«*lli tfcf 'a CTBTSJtt 4 1 tT?. 
KII^^Se©[*l«l5(s^^^'5>l*lBS^7 l e^^MHW!'-- 

[00 7 5] ^^^cmif^msaf^^iMi'!*:^ 

ffi(c*3tf^m 1 #S«S.i-3 tiS5*S&.|?>krf ->,^lie*;.v 
t0ia«Sii:.wT, - m 8 s#»H ux.KW.ftin*.-- .-, . 

*. ^C1C> 0 8, (a) 0.5(C^UfcB-B' 

0X*-5. 

[0 0 7 6] 08(a) tCjR-f S6 1 ^S^ffi 1 ! 

3«, ;t'J7I3 4ft^UXiSSSHl>^">®«l el: 

u&mt* "AU7i3.4©i)i>i»»i2 (y-h 

iMURIK) ©W tn^tT, =i>^^7 h*-;|/BC 
[0 0 7 7] ffiU 08 (b) (C^-r<t^iC, 

2 (y-h»»R) tca>^^ h*-;uBCNT' ftn 
jlt * z tx, jfi i 1 3 t^gg k u-f >mm 

1 e tftifi»»«UTt)J:^. CCD«t3fi:»i0fcftlC 
12. n>^^7 h*-;uBCNT* ©Eic^'JyUnyi 

■5. StgiftlSS F U-f >ffi« 1 e ©*fl5»fbj&«PMF£fc 

>^-rn«jt^wffi#(ri^*x#^. fiu ise^)»2 

X. 08 (a) lC«bfcJ:5K:JBl#*««l 3ft, A* 
'J7I3 4 ft^-UX^iig F U-f >®« 1 e tc«StWtc 
»ttbfc*3&«, S«««ttfti6ii6^)±X*-?iJX*?>, 
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// 

[0 0 7 8] *WS. 18 (c) \Z7r,T£?\z, % 1 8fi 

3bi-M^tTfeJ:M. ^©«^. ^2§I1I3 
3 t>H*fc6#K»ftU n>J713 4i-MSt 
6. "*-«£, H8 (c) JC*t»T»«flsW4 2^LT 

**i6]iEfianfc*2«a«S3 3 as 1 1 3 
t>. *wbfs7 o©-«ti,T»ijE-r*. n> 

?^h*-;PBCNT' tt, UMtSl3taM 

□ >^^h*-;HCNT(l iltitI13tI$ 
«*9 at (WS, AU7i3 4 5*m 

:ts<ii 1 3 9 a izmmmmt 

[0 0 7 9] (*jR3t*«HO^#:*ia) 6U© «fc 5 It 

*H9itfHl OS*MlxTSttWr-&. W. .H9fi. T 

*C*fft»£2 0©«a>&lfc¥ffiHTftO, El 10 
tt. 190H-H" »rfflgIT*«)c 

[0 0 8 0] H9C43^T. TFT7Wl«rOO± 
\Z\t. ~> -Mt 5 2*«-€-o*»c»oT»:ite)nTfiO, 

ttftft -5 **»*^1« 1 0 -a-'<OMSa«ffi£ 

• -KM 5:2 <DftM(OmmzW^\7Z^&M.6vj£\ZW&mW 

mmt^-^mmmm^ 1. o.i &i&iagiaBttftW£. 

1 0 2«!TF.T7Hi«l OCD— iatCffi^Tlg^^n 
T&D. rtiffi&MM 1 *^SStlTy-Htl3 a 

hmffi3 a &Klbt-%j££ttlKM[BlB 1 0 4*5.' £©- 

«, i£ffiiSiB»[IJS& 1 0 4^m^M*:^:rT-*>&^^<^:^±s 
53;-^? i b&^>. x-^ISIKKllfilEa 1 0 1 ^ia#* 
^Sl^l 0 a©jafr»oTTO«»2E90LTfeJ:^. 1(C 
TFT7K!1S10OB5-» 
0 a©MffltC^tt<S>nfcj£3S&ffi»IIIg& 1 0 4RJ«rt>fc 

<fc»©«»©E» 1 o seamen-en*, at 
|fi]S«2 ooa-t- gp©4>&< tt) l W9r££ir>T 

tt. TFT7HM1 0£*tfaS1£2 0 £©|H|TM«& 
f LT, El 1 0 tr^Tct 119 iZTFiLfZis-Mt 5 

2 1 a«H b^ns^}#^*ti^sis 2 o *«asE->-;w» 5 

2KJ;0TFT71H , S«1 OlClf^nxt^. 
[0 0 8 1 ] ft. TFT7HM 1 0±lC«, Z\tl<b 

<Dr-?mmw)\5}s& 101, ^*^sk»/[his§ io4ti: 

fiOAT. ISCr-i'S 6 a Clid^^f ^ffl^-f 5 



30 



50 



©sK*»3fc#s«©»jr *&p?£&fi-t5£#)©& 

*l@](&«f«:»j*LTt>J:lr>. 
[0 0 8 2] a±8lA»6Bl 0*#figLTS»WLit«- 

ESSl 04^TFT7H1«1 0 ©±K»tt*ftt> <0 
\Z, 0iJx.«TAB (Tape Automated bonding) S1£± ft 
^nfclftfflLs'llC. TFT7l^S«l 0©/i 

2 0©SW3£#A*rTSMfttfTFT7lH'iS«l 0© 
mW7t* s tHltT5#J(C«&^, fclAtf, TNt-K, V 
A (Vertically Aligned) h\ P D L C (Polymer D 
ispersed Liquid Crystal) K^©®^^- F^, -J 
— *"7< h-Sr- h*/>> — ^'J— -ivvV*:— F© 

£#Bf£©;£Gn?E«sn*. 

[0 0 8 3] K±»i«bfc^Jfi»l8K:*tt-6«i!l3t^ 
^Di^i^i'KlfflSniftft. 3ft©«^ 

L&d* 5> JS 2 J65KBI-2..3 ©#fi£ S^X^fe ^Hsg,« 
19a t:»|*|-r -S3rJfe««JC RGB 0 A-*4i04. Jkft *. 

Z.<D£o\zTtU$. :/D^x£*^©itffiSH?>K«3! 
©*7-««7t#S«lCP^T. #*M^ElC*5tt«.« 
U3tt*S«*afflTr#*. 2tftS«2 0±ltlBi 

t>„ TFT7HSS1 0±©RGBlcW(n] 

-t&WmmU 9 aTlC^J^-Uv'X h^T^7-7^;U 

AW3fc©£IWP£[?J±T£;i£T, H«fri«ft3E¥S 
«*«*aT?#*.'Hfc*fc. *ffa»2 0±K..H)i%> 
©®«fm©ffiST-5^F^e*ltffl-r5^<!:T. ^©^^ 
^flJfflbT, RGBfi^^ffit^ i/D^f <y^7^c;i/ 

[0 0 8 4] ±j£Ufc&*KJB*ICR6n* 

[01] *5fiWO*llM6JI5»0«a3t^««CfiW* 
B«a*««S«j3E-r*v h U ^ X«©^^c©H^lc^ 
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19 



[02] %imMMm<Dm%x¥mw\z&tfz>7 : -* 

[04] B20A-A' KS0T&-5. 

us] i2©b-b' mmmx'&z. 

[06] 02CDC-C $r®0T&-5. 

[0 7] m2^MMm\z&vz>mftm*miiiLT7n'TT 

FT7W »*K©jIiiil<7)¥S0T&3. 

[0 8] m l^mmmiimmmv u-f>®«t©tt« 

^»-#J£*-t»T®0 (0 8(a)) R^fmo^J^^f 
Wffi0 ( (0 8 (bh 0 8 (c) ) T$l>. 
[0 9] #*Jg^cD«^*getc43tt-5TFT71/ 

ro#j#>'~>j|/t 5 Pffi0-e&-5 < , . ... 

[BIO] H90H-H' |riSHT?*4. . 

wnomm • ■. . 

1 a • 

la' — ^r*;HB*£ ' " ' ■ 

1 b-«S'7-Xl« " ■ ■ 

1 d---«jgSV-Xffi« .v.>.^.' *#-«•: . 

1- e f <-(5I*RK>«« 
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20 



3 a 
3 b 
4- 
6 a 
7- 
8- 



-mmm 

SB2J 



-TFT7HI6 
a-JBiajtR 

-SftDt . 

•TFT 

«2«I«1 

4 i ' -tom&ytm 
•asm 



9 a 
1 0 
1 1 

1 2 
1 3 

1 6 

2 0 
2 1 
2 2 

2 3 

3 0 
3 3 

3 4 

4 1 

5 0 
7 0 

SCNT; B C NT 
— a > $ 9 Y * -n- ' 



I. C NT. A C N T\ ■ BM C N T 



[01] • 



[03] 



si 



Gl 



G2 



Gm- 



S2 



-6a 



30 9a 



-i_r 




r 

x 



Sn 



-6a 
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X 



3 a 



r 
x. 



~i_r 



-6b 



X 



T 
X 



Tj 

x! 



Y~-3& / -41 
^11. 



lla 




1 0] 



mo i o 1 
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(51) Int. CI. 7 K8UG4 



F I 

H 0 1 L 29/78 



T-73-K (##) 

6 1 9 B 
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(14) 

F^-A(##) 2H091 FA34Y FB08 FD04 GA02 
LA03 LA13 

2H092 HA04 JA25 JA38 JA46 JB23 
JB53 JB54 JB64 JB66 JB69 
KA18 KB04 KB23 KB24 KB25 
MA08 NA01 NA07 NA28 QA06 
QA07 QA15 RA05 

5C094 AA06 AA09 BA03 BA43 CA19 
EA04 EA07 ED 15 

5F110 AA03 AA30 BB02 CC02 DD02 
DD03 DD05 DD11 EE09 EE27 
GG02 GG13 HM14 HM15 NN02 
NN04 NN23 NN24 NN25 NN35 
NN36 NN44 NN46 NN47 NN54 
NN55 NN73 QQ1.1.QQ19 



